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Abstract: Spontaneous mirror symmetry violation is carried out in nature as the transition between the usual left (right)-
handed and the mirror right (left)-handed spaces, in each of which the usual and mirror particles have the different lifetimes.
As a consequence, all equations of motion in a unified field theory of elementary particles include the mass, energy, and
momentum as the matrices expressing the ideas of the left-and right-handed neutrinos are of long-and short-lived objects,
respectively. These ideas require in principle to go away from the chiral definitions of the structure of matter fields taking
into account that the Dirac matrices are, in the Weyl presentation, reduced to the matrices indicating to the absence in
nature of a place for parity conservation but not allowing to follow the dynamical origination of its spontaneous violation.
We discuss a theory in which a set comes forward at the new level, namely, at the level of set-matrix duality principle as
a criterion for matrices. This connection gives the exact mathematical definitions of internally disclosed and undisclosed
matrices, allowing to formulate three more definitions, three lemmas and two pairs of axioms. Thereby, it involves that
there is no single matrix, for which an absolutely empty matrix would not exist. The sets of matrix elements and the
matrices of set elements thus found unite all of matrix and set operations necessary for deciding the problems in a unified
whole.

Keywords: real space, imaginary space, regular matrices, casual matrices, real number axis, imaginary number axis,
an empty matrix, a set-matrix duality, matrix operations, set operations

MSC: 03A05, 03B60, 03B62, 03E99, 03F99, 15A24, 15A99, 15B99, 39B42

1. Introduction

One structural set of the innate properties of matter, which was not internally disclosed before the creation of the
first-initial unified field theory, is spontaneous mirror symmetry violation. It is not surprising therefore that in the form
as it was accepted, neither of the quantum mechanical equations depending on the mass, energy, and momentum is in a
state to describe the elementary objects by the mirror symmetry laws.

At the same time, nature itself relates the same left or right spin state of a particle even, in the case of the neutrino
(Vi = Ve, Vu, Vi, ...), to corresponding component of its antiparticle. It constitutes [1] herewith an individual paraneutrino

Vi, Vir), (Virs Vir),
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confirming the availability in it of the transitions between the left and the right.

However, as was accepted in the standard electroweak model [2—4], their existence contradicts one of its postulates
that in nature the right-handed neutrinos are absent. Instead it includes the right components of leptons (Il = e, u, t, ...)
as the usual singlets.

But if we take into account that the mass, energy, and momentum of any of elementary particles unite all symmetry
laws in a unified whole, then to any type of lepton corresponds in their spectra [5] a kind of neutrino [6]. Thereby, they
describe a situation when mirror symmetry violation spontaneously originates in any [1, 7] of interconversions

I g, g1, (1
ViL < ViR, ViR < Vi 2

by the same mechanism. Such a mechanism can, for example, be simultaneous change of the mass, energy, and momentum
of a particle at its transition from one spin state into another. It reflects the availability of the usual left (right)-handed
and the mirror right (left)-handed Minkowski space-times. Therefore, to understand the nature of elementary particles
at the new dynamical level, one must use each interconversion of (1) and (2) as the transition between the usual and the
mirror spaces [8], in each of which the usual and mirror particles have the different masses, energies, and momenta. This
connection expresses, in the case of the C-invariant Dirac neutrino, the idea about that the left-handed neutrino and the
right-handed antineutrino are of long-lived leptons of C-invariance, and the right-handed neutrino and the left-handed
antineutrino refer to short-lived C-even fermions.

The unidenticality of lifetimes 7; and space-time coordinates (7, X;) of left (s = L = —1) and right (s =R = +1)
types of elementary objects of C-parity establishes in addition the full spin structure of all equations of motion in a unified
field theory of particles with a nonzero spin in which the mass, energy, and momentum are predicted as the matrices

mv() EVO pVO
ny (0 mV>’ s <0 Ev)z Ps (0 pv)’ 3)
mLO ELO pLO
— Ey = = . 4
my (O mR)’ v <0 ER)7 pv <0 pR> (4)

Such a presentation of my, E, and p; is of course intimately connected with the character of their compound structure
depending on a vector (V) nature [8] of the same space-time, where there exist C-invariant particles.

However, among the sets of C-even objects there are no C-odd particles. Their mass, energy, and momentum do not
coincide with (3) and (4), since in them appears an axial-vector (A) nature [9] of the same space-time, where there exist
C-noninvariant particles. They can therefore be expressed in the form

0 my 0 E4 0 pa
= E. = =
ms (mA 0)7 s (EA 0)7 Ps <pA O)’ )
mr, 0 Er 0 pr 0
my <0 mR)’ A (O ER>’ Pa (0 pR> (6)
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This difference corresponds in nature to a separation of elementary currents with respect to C-operation, because
it admits the existence of C-even and C-odd types of particles of vector (V) and axial-vector (A) masses, energies, and
momenta.

It is also relevant to use [8, 9] their sizes as the quantum operators

A 9

:l&its’ pS:—lTXX. (7)

Furthermore, if the investigated and the used objects are simultaneously both C-even and C-odd neutrinos, a motion
of all types of particles with the spin 1/2 and the four-component wave function W;(#s, X;) may in a mirror world [8, 9]
be described by a latent united equation

. d N
laitswv:HvllfAfa (8)
which states that
Hy = a-ps+ Pm. ©

Using a unity / matrix, the Pauli spin ¢ matrices

0 1 0—i 1 0
Gx<1 O>a Gy<i 0)7 GZ(O—l) (10)

and taking into account the standard presentation of the Dirac [10], for ¢, 3, and ¥5, we have

0 o I 0 017
a=(25) =5 == (; o) (i

At a choice of the above matrices, the solutions of an equation (8) reflect, in the case of both vector [8] and axial-
vector [9] types of fermions, the same characteristic features of quantum mechanical helicity operator cp; = s|p;s|, which
indicate to a unified principle that

opL = —|pc|, Opr = |Pr|- (12)

However, the fact that the classical Dirac equation includes the usual mass, energy, and momentum would seem to
require one to raise the question about the structure of matrices & = 50 and 3 as to whether there exists any connection
between their definition and the spontaneous mirror symmetry violation. At the same time, a very form of each of matrices
(11) is not singular from the mathematical viewpoint.

Therefore, it seems that &, 8, and 5 can in the chiral presentation of the Weyl [11] have the following form:
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(7o) p=(o) »= o) ®

Our purpose in a given work is to follow the mathematical logic of so far unobserved relations between the solutions
of an equation (8) in the presence in it of either the matrices (11) or the matrices (13) both from the point of view of
vector C-invariant types of neutrinos and on the basis of C-noninvariance of axial-vector types of neutrinos. They will be
illuminated in sections 3, 4, and 5 including their generality. This does not exclude of course from the discussion a theory
in which a set comes forward as a criterion for matrices, and a matrix is none other than a criterion for sets. It will be
presented in sections 6, 7, and 8, recognizing that in them, a role of hitherto latent set-matrix duality principle appears. In
section 9, we make some concluding remarks.

However, we cannot define their structure until the very logical set of the used mathematical concepts has an exact
definition.

2. Preliminaries
2.1 Internally disclosed sets of an imaginary space

To define at the new level the mathematical notion of a set, one must refer to the mathematical notion of what unites
[12] all of its elements in a unified whole as a latent object of unification, because it without this refers to fully casual sets
in which there is no internal disclosure. A class with a latent object of unification of its elements refers to fully regular sets
having internal disclosure. In any of them [13, 14], an empty class [15], not having any element is necessarily present.

Definition 1 A latent algebraical object of unification of one set is the second set, such that it consists of conserving
sizes of the same defined symmetry of elements of both sets.

Definition 2 A latent geometrical object of unification of one set is the second set, such that it consists of conserving
points of the same defined line of elements of both sets.

Definition 3 The sets are called fully regular or internally disclosed ones if each of them corresponds to one pair of
the algebraical and geometrical objects of latent unification of its elements.

Definition 4 The sets are called fully casual or internally undisclosed ones if none of them has neither the algebraical
nor geometrical objects of latent unification of its elements.

Lemma 1 (Theorem on the smallest nonempty set) No single fully regular set from the same element exists without
an internally disclosed set of a higher cardinality.

Another of the structural contradictions between these sets [13, 14] is that a space comes forward as a set of those
objects, the existence of which follows from the fundamental mathematical principles.

But there is no single nonempty space in nature, for which a definitely symmetrical number axis [13, 14] would
not correspond. If such a space is an imaginary one, the latter makes it possible to introduce the notion of an imaginary
number axis [13], allowing one to formulate and prove the theorem on the basis of its internal disclosure. To show this,
we must at first define [13] the mathematical notion of an imaginary space expressing the ideas of the symmetry laws
about how to each type of positive (negative) number on an imaginary axis corresponds a kind of higher (lower) point.

Definition 5 A nonempty space is called an imaginary one if and only if it consists of the higher and lower points of
infinitely many selected systems of imaginary axes with a general center of symmetry.

Definition 6 A number axis is called an imaginary one if it has higher and lower imaginary points relative to its
center of symmetry.

Theorem 1 To each pair of higher and lower imaginary points corresponds one pair of objects such that together they
constitute a system of two sets from two elements of an imaginarily defined symmetry.

Proof of Theorem 1 There is no single point in an imaginary number axis
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vy —(n+1)i, —ni, ..., =3i, =2i, —i, 0, i, 2i, 3i, ..., ni, (n+1)i, ..., (14)

for which, according to Theorem 1, a kind of imaginary object would not correspond. It characterizes herewith any higher
point from

i, 20, 3i, ..., ni, (n+1)i, ... (15)

by one his imaginary object from
ClA; C2A; C3IT, -5 CnXs Clng1)ds -+ (16)
Each of indices of distinction P = A, A, II, ..., Y, &, ... corresponds in an imaginary space to one of the existing

types of symmetries.
Exactly the same one can describe any lower point from

—i, =2i, =3i, ..., —ni, —(n+1)i, ... (17

by its corresponding imaginary object from

dia, dop, datt ooy dnys Ao - (18)

such that each index P is responsible for distinction of one pair of imaginary objects from (16) and (18) among all others.
If now group (15) and (17), the sequence

i, —i, 2i, —2i, 3i, =3i, ..., ni, —ni, (n+1)i, —(n+1)i, ... (19)

requires one to group (16), (18) and constitute such a sequence as

c1a, d1a, €an; dans €311, d3ML5 <oy CnYs AnXs Clni 1)@ Dt 1)y - (20)

Thus, to each of sets of imaginary points

(i, =i}, {2i, —2i}, {3i, =3i}, ..., {ni, —ni}, {(n+1)i, —(n+1)i}, ..., @21

as stated in Theorem 1, corresponds one and only one from sets of imaginary objects
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{c1a; dia}, {can, dan}, {ean, dan}, -y {cars dir} {cur)er Ao}y - (22)

Furthermore, if one-to-one correspondence between the series (21) and

(i, =i}, {i, =i}, {i, =i}, .., {i, =i}, {i, =i}, .. (23)

is of the fundamental mathematical principles, i and —i undoubtedly refer only to the individual numbers of each
conserving size P =A, A, II, ..., T, @, ... of existing types of symmetries P of a very imaginary space.
On this basis, (22) and (23) constitute the united system of sets

F ={c1a, dia},

{ A ={i, —i}, e
V ={cux, dpr},

{ Y ={i i}, =
W= {C(n+1)c1>, d(n+l)<1>}?

{ ®={i, —i}. .

The second set in each of systems (24)-(26) is none other than a class, the elements of which, as was mentioned in
Definition 1, satisfy one of

ZA = const, ..., ZT:const, ZCIJ = const, .... 27)

We establish in an imaginary space a general system of sets

I={F, 0,0, ..,V,W, ..} 28)
P={A,AII,.., Y, @, ..}
having an internal disclosure
ZfP = const. 29)

As seen, the very unity of all types of symmetry laws of an imaginary space comes forward in a system (28) as
the same defined symmetry P with the same conserving size P, thus confirming the validity of Theorem 1 and all of its
implications. O
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Theorem 1 characterizes at

NP =1A, 2A, 311, ..., nY, (n+1)®, ...

each element from cyp and dyp or subclass from {cyp} and {dyp} of a set I of a general system (28), respectively, by an
individual imaginary number

+i for cpnp,
P= —i for dyp, (30)
# for remaining objects

or, according to Lemma 1, by an individual subset

+i for {C‘Np}7
P= —i for {dNP}, (31)
@ for remaining subclasses

such that a constancy law of the sum (29), which states its algebraical disclosure is never violated. Any of the Definitions
3 and 4 together with the Definition 1 says herewith in favor of a kind of Theorem.

Lemma 2 (Theorem on an internal disclosure algebraical logic) There is no algebraical disclosure in a set without a
strictly defined symmetry of elements.

Lemma 3 (Theorem on an internal undisclosure algebraical logic) There is no algebraical undisclosure in a set
without a strictly defined antisymmetry of elements.

Furthermore, if it turns out that a constancy law of the sum (29) confirms simultaneously the validity of both Lemmas
1 and 2, the legality of Lemma 3 follows from its violation

ZTP = const. (32)

Each of the Definitions 3 and 4 jointly with the Definition 2 indicates herewith on the existence of a kind of pair of
Theorems.

Lemma 4 (Theorem on an internal disclosure geometrical logic) There is no geometrical disclosure in a set without
a definitely symmetrical line of elements.

Lemma 5 (Theorem on an internal undisclosure geometrical logic) There is no geometrical undisclosure in a set
without a definitely antisymmetrical line of elements.

Insofar as the proof of Lemmas 4 and 5 is concerned, here we must keep in mind [13] that the very imaginary space
characterizes each commutative pair of each imaginary number axis both by the imaginative curved and straight lines.

Definition 7 A line is called an imaginative curved one if it unites all points with images of one and only one of
objects of each commutative pair.

Definition 8 A line is called an imaginative straight one if it unites selected points with images of each of objects of
each commutative pair.

Lemma 6 (Theorem on a commutative pair mathematical logic) There is no mathematical disclosure in a set without
commutative pairs of elements.

Lemma 7 (Theorem on an anticommutative pair mathematical logic) There is no mathematical undisclosure in a set
without anticommutative pairs of elements.
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The validity of both Lemmas 6 and 7 follows from the fact that the Definitions 3 and 4 together with the Definitions
1 and 2 unite each of Lemmas 2 and 3 with the corresponding from the Lemmas 4 and 5, thus confirming the validity of
one more pair of highly importanr Theorems.

Lemma 8 (Theorem on an internal disclosure mathematical logic) There is no mathematical disclosure in a set
without a definitely symmetrical line of elements of strictly defined symmetry.

Lemma 9 (Theorem on an internal undisclosure mathematical logic) There is no mathematical undisclosure in a set
without a definitely antisymmetrical line of elements of strictly defined antisymmetry.

Definitions 3 and 4 jointly with the Lemmas 8 and 9 express, for each of the internally disclosed and undisclosed
types of sets, the idea of a kind of Acsioms.

Axiom 1 An internal disclosure of a set is none other than its mathematical disclosure.

Axiom 2 An internal undisclosure of a set is none other than its mathematical undisclosure.

2.2 Fully regular sets of a real space

Lemmas 1-9, Definitions 1-8, and Acsioms | and 2 have the generality [13] such that requires one to follow the logic
of a set consisting of objects of a real space [14]. But there is no imaginary number axis in a real space. Instead it defines
a real number axis [16, 17] at the new level, namely, at the level of real space, allowing one to formulate and prove the
theorem on the basis of its internal disclosure.

To investigate further, we must at first define [14] the mathematical notion of a real space expressing the ideas of
the symmetry laws about how to each type of positive (negative) number on a real axis corresponds a kind of right (left)
point.

Definition 9 A nonempty space is called a real one if and only if it consists of the right and left points of infinitely
many selected systems of real axes with a general center of symmetry.

Definition 10 A number axis is called a real one if it has right and left real points relative to its center of symmetry.

Theorem 2 To each pair of right and left real points corresponds one pair of objects such that together they constitute
a system of two sets from two elements of a really defined symmetry.

Proof of Theorem 2 Each point of a real number axis

vy —(n4+ 1), =y oy =3, =2, 1,0, 1,2,3, ..., n, (n+1), ..., (33)

as stated in Theorem 2, must have his own real object. It describes herewith any right point from

1,2,3,..,n (n+1), ... (34)

by one corresponding real object from
a1B, AL, 3X; -y AnYs A(ni1)Zs - 395
One index of a distinction from E =B, L, X, ..., Y, Z, ... denotes in a real space one of all types of its symmetries.

In a similar way one can characterize each left point from

-1, =2, =3, ..., —=n, —(n+1), ... (36)
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by its own real object from

big, bar, b3x; .., bay, bni1)zs -

such that any index E distinguishes one pair of real objects of (35) and (37) from all the remaining ones.

One of the admissible groupings of (34) and (36) gives the sequence

1,-1,2,-2,3 -3, ...n —n,n+1, —(n+1), ...

)

In the same way, one can group (35), (37) and constitute the sequence

aig, big, axr, bor, asx, byx, ..., any, buy, A(ui1)z, buy1yz, -

They in favor of that to each of sets of real points

{1, =1}, {2, =2}, {3, =3}, ..., {n, —n}, {(n+1), —(n+ 1)}, ..,

according to Theorem 2, corresponds one set of real objects

{alBa blB}7 {a2La bZL}a {a3X7 b3X}7 ceey {anY7 bnY}a {a(n+1)Z7 b(n+1)z},

There exists of course one-to-one correspondence between the series (40) and

{1, _l}a {17 _1}a {17 _1}7 ceey {1v _1}7 {1, _l}a

37

(38)

(39

(40)

(41)

(42)

in which appears a part of the fundamental mathematical principles and that, consequently, 1 and —1 are of the individual

numbers of each conserving size € =B, L, X, ..., of all types of symmetries E of a very real space.
Uniting (41) with (42), we get the following systems of sets:

{ A ={aip, bip},
B = {1, —1},

K= {anY7 bnY}v
y = {17 _1}7

Tr= {a(nJrl)Za b(nJrl)Z}v
2= {1, 1.

(43)

(44)

(45)
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The second class in any system of (43)-(45) is none other than a set, which was mentioned in Definition 1, and
therefore, its elements satisfy one of

ZB =const, ..., ZH = const, ZZ:const, (46)

We establish in a real space a general system of sets

R={A,C, G, ...K, T, ..},
47
{ E={B,L,X,..,Y 2, ...} “7)
having an internal disclosure
ZS = const. (48)

As we see, the very unity of the existing types of symmetry laws of a real space expresses, for a system (47), the idea
of the same defined symmetry E with the same conserving size €, thereby confirming the validity of Theorem 2 and all
of its consequences. O

Theorem 2 characterizes at

NE =1B, 2L, 3X, ... nY, (n+1)Z, ...

any element from ayg and byg or subset from {ayg} and {byg} of a set R of a general system (47), respectively, by an
individual real number

+1 for ang,
&= -1 for bNE» (49)
# for  remaining objects

or, according to Lemma 1, by an individual subclass

{+ 1 } for {CINE } s
&= {—1} for {bNE}7 (50)
I} for remaining subclasses

such that a constancy law of the sum (48) expressing its algebraical disclosure is never violated.
The legality in a real space of Lemma 3 unlike the valdity of both Lemmas 1 and 2 Implyid from (48) states that

Z € # const (51
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refers to thous sets in which there is no algebraical disclosure.

Insofar as the geometrical disclosure or undisclosure of a set of real objects is concerned, it will appear, as was
mentioned in Lemmas 4 and 5, in the symmetrical or antisymmetrical line dependence of elements.

The definitely symmetrical (antisymmetrical) line and strictly defined symmetry (antisymmetry) of elements of a set
come forward in Lemma 8 (in Lemma 9) as the mathematical disclosure (undisclosure) of a real space.

3. Helicity operator of a vector field

A notion about chiral symmetry introduced by Weyl is based factually on the presentation (13), according to which,
the matrix 5 becomes chirality operator having the same self-values as the helicity operator. In this case, it is expected
that the solutions of an equation (8) including (3) and (4) correspond in the presentations (11) and (13) to the most diverse
forms of the same regularity of a C-invariant nature of vector (V) types of fields.

To express the idea more clearly, we use a free particle with

Wy = ug(ps, 0)e P Eg> 0. (52)

One can define its four-component spinor g in the form

(r)
Ug = M(r) = l%(r) ] (53)

in which

= (p)- 2= (1) (54

and the presence of an index a in one of u(") and uﬁ,r) is responsible for their distinction.
So, it is seen that (52) together with (3) and (13) separates (8) into

Evx") = (opv)x ") +myull’, (55)
Evul(lr) = —(Gpv)uy) +mvx(r>. (56)

Solving a given system concerning ") and u‘(,r), but having in view of (53), it can also be verified that (4) and (54)
lead us from

(r)
X
u — VEy +(opy) my ") (57)

EVJF(GPV)X

to their explicit form

Co iporary Math tics 2518 | Rasulkhozha S. Sharafiddinov



i 1
0
u) = \/EL + (opy) mg, , (58)
Er+ (opr)
i 0
' 0
1
u® = \/Eg+ (opR) 0 (59)
mg
| Er+ (opr)

At the same choice of a free particle and its four-component wave function, the solutions of an equation (8) depending
on (3) and (4) have in the standard presentation (11) the following structure:

1
0
u(l) =vVEr+m (GpL) R (60)
Er+my,
L 0
i 0
1
u® = \/Er+mg 0 61)
(opr)
L Er+mg

From their point of view, the chiral presentation (13) leading to (58) and (59) replaces the mass of a C-invariant
particle by the operator of its helicity and vice versa. In other words, it requires one to make the replacements

my g — OPL,R, OPL,R — ML, R (62)

In the same way one can solve the equation (8) for the free antiparticle with

W, = Vy(ps, O)e P Eg <0, (63)

Its four-component spinor vy, must have the form

(r)
v, = v() = l"a ] , (64)
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The availability of an index a in one of v(") and V(Er) implies their difference. We see in addition that jointly with (3)

and (13), the four-component wave function (63) constitutes from (8) a system of the two other equations

Ev|ve) = —(opv)Vy) —myx ), (65)
By [x") = (opv) 2" = my v, (66)
Inserting the second of its solutions
n___~Mmv 0 n___ 7M.
X" = a's Va = X (67)
[Ev|—(opy) [Ev|+(opy)

in (64) and uniting the finding equality with (4) and (54), it is not difficult to show that

—my
|EL| + (opL)

vi) = V/IEL |+ (opy) 0 , (68)

1

v® = /|Ex|+ (opr) | |Ex|+(opr) |- (69)

If choose the standard presentation (11), at which the matrix 75 is not chirality operator, then for the same case of a
free antiparticle when (3), (4), and (53) refer to it, one can establish the compound structure of both types of solutions of
an equation (8) in the disclosed form [§] by the following manner:

[ —(opL)

|EL| +myp

vl = |EL|+my 0 ) (70)
1

0

—(opr)
v = /|Eg| +mg | |Er|+mr |- (71)

Their comparison with (68) and (69) convinces us in the validity of (62) once more, confirming that the chiral
presentation (13) replaces the helicity operator of a C-invariant antiparticle by its mass and vice versa.
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4. Helicity operator of an axial-vector field

Between the vector and the axial-vector spaces [18] there exists a range of fundamental differences, which require
the unification of elementary particles with respect to C-operation. However, nature, by itself, does not separate [8, 9]
each of these forms of Minkowski spaces into left and right spaces, and the transitions between the different spin states
are carried out in it spontaneously by a mirror symmetry violation. It chooses herewith the mass, energy, and momentum
matrices so that to the case of C-even [19] or C-odd [20] types of particles corresponds in their unified field theory a kind
of equation of motion.

Therefore, from its point of view, it should be expected that an equation (8) including (5) and (6) describe in the
presentations (11) and (13) the most diverse forms of the same regularity of a C-noninvariant nature of axial-vector (A)
types of fields.

To elucidate these ideas, we use (52)-(54) for the free particles of C-oddity. Then it is possible, for example, (52) in
the presence of (5) and (13) transforms (8) into the system

Eql) = (opa)ul” +max ", (72)

Eax") = —(opa)x ") +mau]. (73)
It establishes the corresponding connections

(r) _ na (r) (r) _ ma (r)
Uy, = , = Uy’ 74
EA_(GPA)X x Ex+(opa) (74)

The first of them together with (54) gives the right to define the four-component spinors u(") for C-odd types of
neutrinos

uV) = \/E; — (opr) myr, , (75)

u® = \/Er— (opg) 0 . (76)

o MR
| Er—(oPpr)

However, in the C-noninvariant case of a free particle, an equation (8) depending on (5) and (6) can in the standard
presentation (11) have [9] the following solutions:
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[ 1
0
u(l) =vVE,—mg (GpL) R
Ep—myg
L 0
I 0
1
= VETme | o
(opr)
L ER — mg

(77

(78)

As we see, the chiral presentation (13) establishing (75) and (76) replaces the mass of a C-noninvariant particle by

the operator of its helicity and vice versa.

Unification of (8) with (5) and (13) at the discussion of a C-odd antiparticle described by (63) suggests a system

Ealx") = —(opa)x") —mavy”,

|EA|V§V) = (CFPA)V{Y> —max".

Insertion of the first of its solutions Vér> and ") in (64) allows one to conclude that

A0
v = \/[Ea| — (opa) | |Eal = (0Pa)
x )

Because of (6) and (54), the latent structure of v(") is disclosed in the following its sizes:

—my
|EL| - (opL)

v = V/[E1| - (opr) 0 ;

1

v = \/|Eg| — (opr) |Er| - (opr)

(79)

(80)

81

(82)

(83)

But in the standard presentation (11), the equation (8) for the same C-odd antiparticle with (5), (6), and (63) establishes

[9] the two other spinors
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—(opL)
|EL| —my,
v = V/[EL|—m, 0 : (84)
1
0

0
—(opr)
v = \/|Eg| —mg | |Eg|—mz |. (85)
0
1

At the action of (62) they coincide with the corresponding values from (82), (83) and that, consequently, the behavior
of the chiral presentation (13) is not changed even at a choice of a C-noninvariant antiparticle.

5. What helicity operators say about matrices of a Dirac eqation

Turning again to the structure and the component of the finding wave functions, we remark that the sign in front
of a size of my g in ué(ll), uf), v,gl)7 and v(§2) for C-even and C-odd particles does not coincide. This, however, does not
exclude [8, 9] the fact that u("), ¥V and 14511) describe the left-handed neutrino, and u(®, ¥, and uc(lz) characterize the
right-handed neutrino. At the same time, v(!), ¥(1), and va(1> respond to the right-handed antineutrino, and v(?), y(?)
va(z) correspond to the left-handed antineutrino.

It is already clear from the foregoing that the neutrino v;;, and the antineutrino ;g refer to the left-polarized fermions,

and the neutrino Vg and the antineutrino V;;, are of the right-polarized leptons.

,and

Such a full spin picture corresponding in an equation (8) to the matrices (3)-(6) and (11) can be established by another
way starting from (13) if its prediction (62) is carried out in nature.

At first sight, this says in favor of the compatibility of all requirements of a chiral invariance with implications of the
helicity operator itself. On the other hand, such a unification of (12) and (62) shows that

my = —|pz|, mr = |prl (86)

and consequently, (13) is one of those presentations of matrices ¢, 8, and 95, in each of which v,z and V;; come forward
as the particles, and v;;, and V; are predicted as the antiparticles.

The difference in masses, energies, and momenta of a particle and an antiparticle violates, in the case of C-even types
of leptons, their CPT-symmetry expressing the idea of a Lorentz invariance [21]. At the same time, a C-noninvariant
neutrino itself regardless of whether or not an unbroken Lorentz symmetry exists in its nature, is strictly CPT-odd [22].
This does not imply of course that the same neutrino or antineutrino must be either fermion or antifermion.

By following the structure of matrices (3)-(6), (9), and (11), it is easy to see that

[(ops + Bms), ops] = [0ps, (aps+ Bmy)], (87)

[(aps+ Bms), 5] =[5, (aps — Pmy)], (88)
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which characterize the behavior of the standard presentation (11) both from the point of view of a C-even and from the
point of view of a C-odd particles.

To the same relationships (87) and (88) one can also lead by another way using (3), (4), (9), and (13), but the latter
together with (5), (6), and (9) satisfies the equalities

[(aps + Bms), ops] = [ops, (—aps+ Bms)], (39)

[(aps + Brms), %3] = [15, (—ops + Bms)]. (90)

This would seem to say that either unification [18, 22] of elementary objects in families of a different C-parity is
incompatible with the chiral presentation (13) or opy is not helicity operator of a C-odd particle. On the other hand,
as follows from symmetry laws, any C-invariant or C-noninvariant neutrino cannot simultaneously have both CPT-even
vector and CPT-odd axial-vector nature. Such a circumstance becomes more interesting if we take into account that
the existence of vector [23] and axial-vector [24, 25] mirror Minkowski space-times are by no means excluded [8, 9]
experimentally.

Thus, it follows that between the spontaneous mirror symmetry violation and the chiral presentation (13) there exists
a range of the structural contradictions, which expresses the ideas of the left- and right-handed neutrinos refering to long-
and short-lived objects, respectively. These ideas require in principle to go away from the chiral definitions of the structure
of matter fields taking into account that ¢, 8, and 5 come forward in (13) as the matrices not connecting with the Dirac
equation. Therefore, from the point of view of the mass, energy, and momentum matrices, each of (86), (89), and (90)
must be considered as an indication to the absence in a mirror world of a place for chirality.

There exist, however, a range of the structural equations, in each of which appears a part of a kind of system [26]
of internally disclosed sets [27]. Exactly the same nature itself is not in force to exclude the existence of a kind of set
criterion for matrices, for example, for matrices of a Dirac equation. Therefore, to establish the legality of each matrix
from (11) at the level of a very mirror space, one must follow the logic of the corresponding set of its elements.

6. Set criterion for matrices

Our reasoning is such that each of the matrices

ai ain .. Alp
any ann N7 %)
A= ", ©n
Aml  Am2 - Amn
namely, of m x n matrices corresponds to a kind of set
A={ai1, a1, ..., @i, @21, @22, ey Qony ooy Aty A ooy A }- 92)

This is none other than a set-matrix duality principle, which expresses, for a matrix (a”) consisting only of one
element a;, the idea of a one-element set {a;; }, confirming that we cannot exclude the existence of an absolutely empty
matrix () corresponding to a kind of empty set {} in which there is no single element.

Furthermore, if m = n = 2, we have
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A (an 012). 93)
a) azp

Lemma 10 (Theorem on the transitions between diagonals of a matrix) There is no single transition between diagonals
in a matrix without a permutation of its columns.

Proof of Lemma 10 According to a set-matrix duality principle, the elements of such a matrix as (93) constitute a
quadratic set

A ={ai, aiz, az, arn}. 94)

One of the admissible groupings of elements a,,, transforms a set A from (94) into

A ={AL, Ao, Aar, Aor, Aip, Aap} 95)
in which
A= {ai, ann}, Ay = {az, an}, (96)
Air ={an, aa}, Aoxr = {aiz, ann}, 7
Aip ={ai, an}, Awp = {aiz, ax }. 98)

Here Ay, and Ay;, denote the first and second row or longitudinal (L) sets of a matrix (93), A7 and A,y describe
its first and second column or transversal (T') sets, A;p and Ayp characterize in it the first and second diagonal (D) sets.
A feature of this structure is that we can replace in a set (95) one longitudinal subset for another subset

A = A & Ay — Arr 99)

if and only if the very set-matrix duality principle admits a permutation of elements within each of the transversal and
diagonal subsets

Air ={az, an} & Axr ={an, an}, (100)

Aip ={axn, an} & Ap ={ax, ain}. (101)

They constitute for a matrix (93) one more fully possible form
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A= (“2‘ “22). (102)

a a2

However, we cannot replace one transversal subset for another subset
Air = Aor & Ao — Aur (103)
until the very set-matrix duality principle is able to permutate both the diagonal subsets
Aip = Ap & Aap — Aip (104)
and the elements within each of the longitudinal subsets
Aip={an, an} & Ay ={an, an}. (105)

They establish for a matrix (93) one more fully regular form

A= (“12 ““). (106)

azx azj

This is exactly the same as when the transitions (104) are carried out in a set (105) as an indication in favor of each
of (103) and (105), namely, in favor of Lemma 10 and all consequences following from it. O
If we choose a1, a2, azi, and apy from the matrices (11), any of (102) and (106) expresses in whole the idea of a

c 0 0—-1 I 0
(O (0w () o
c 0 0 I 1 0

each of which is unlike (13) a fully regular presentation of Dirac matrices.

kind of system of matrices from

7. Internally disclosed matrices of a Dirac equation

To express the idea more clearly, it is desirable to use at first the Theorem 2, according to which, my, Er, and pp
come forward as the objects of left points of a real number axis, and mg, Eg, and py are predicted as the objects of its
right points. They constitute herewith the internally disclosed sets such as
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{mr, mg}, {ErL, Er}, {PL, PR} (109)

Each of them, from the point of view of Lemma 1, says about the existence of a kind of pair of fully regular one-
element sets from its two elements

{mL}v {mR}v {EL}a {ER}7 {pL}v {pR}' (110)

If we now take into account that (109) and (110) are of sets from the diagonal elements of matrices (4) and (6), and
consequently, all of the one-element sets

{my}, {Ev}, {pv}, {ma} {Ea}, {pa} (111)

have internal disclosure, then there arises a question of whether the absence of classification of matrices on the basis of a
set-matrix duality principle is not strictly nonverisimilar even at the violation of some old rules of the very theory of their
structure.

Definition 11 A matrix is called fully regular or internally disclosed one if each set from its diagonal elements has
an internal disclosure.

Definition 12 A matrix is called fully casual or internally undisclosed one if each set from its diagonal elements has
an internal undisclosure.

Lemma 11 (Theorem on the smallest nonempty matrix) No single fully regular matrix from the same element exists
without an internally disclosed matrix of a higher dimensionality.

Proof of Lemma 11 The presence of an empty class in all sets implies that in each matrix, an empty matrix not
containing any element is necessarily present. This becomes possible owing to a set-matrix duality principle.

Thus, the existence of one of a set of one-element matrix element and a matrix of one-element set element is none
other than a confirmation of the existence of both. O

To the same assertion one can also lead by another way starting from the sets of the diagonal elements of matrices 3
and 795, namely, from

{I}v {71}a {I’ 71}7 (112)

for which a constancy law of the sum (48) is not violated.
Insofar as an internal disclosure of a set of elements of a matrix o is concerned, it will appear in the structure
dependence of matrices (10), because their diagonal elements constitute such sets as

{1}7 {_1}7 {i}v {_i}’ {17 _1}7 {i7 _i}v (113)

which, according to Theorems 1 and 2, have internal disclosure.
However, among the sets (109)-(113) there are no sets mentioned in Lemmas 3, 5, 7, and 9, since in them appears a
mathematical undisclosure of the same space, where they exist.
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Axiom 3 An internal disclosure of a matrix is none other than a mathematical disclosure of each pair of sets from its
diagonal elements.

Axiom 4 An internal undisclosure of a matrix is none other than a mathematical undisclosure of each pair of sets
from its diagonal elements.

8. Matrix criterion for sets

The preceding reasoning says that a matrix makes it possible to introduce the notions of the row, column, and diagonal
of a set, confirming their availability in the defined order of elements.

Lemma 12 (Theorem on the diagonal elements of a set) There is no single diagonal in an internally disclosed set
without a crossing element of its row and column.

Proof of Lemma 12 A set-matrix duality principle requires one to follow the logic, at the new level, of each matrix
of (11) from the point of view of his set. It chooses herewith the sets A, B, and I5 for matrices o, 8, and 5 so that their
structure had the form

A=H0, o, o, 0}, (114)
B = {17 07 07 _1}7 (115)
I =10, I, I, 0}. (116)

To conform with a presentation (95), the first of these sets involves the following longitudinal, transversal, and
diagonal subsets:

AL ={0, o}, Ay ={0o, 0}, (117)
Air ={0, o}, Aar ={o, 0}, (118)
Aip =10, 0}, Ap={0, c}. (119)
One can also present a set
B ={BiL, Bar, Bir, Bor, Bip, Bap} (120)

with longitudinal, transversal, and diagonal subsets

BIL:{Iv O}a BZL:{Oa _I}v (121)

Bir ={1, 0}, Bor ={0, -1}, (122)
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Bip={I, =1}, Bop=10, 0}.
As well as in (120), each subset of a set
L= {0 2k o7, 127, G2, 12y
has a self compound structure
I ={0, 1}, I35 = {1, 0},
T ={0, 1}, I3 =11, 0},

Ing = {07 O}’ 1—520 = {17 I}'

(123)

(124)

(125)

(126)

(127)

They together with subets of sets (114) and (120) constitute the nine pairs of subsets from two elements such that
their structure recognizes the existence in each of sets A, B, and I'5 of one pair of diagonals with the crossing elements of

its row and column, thereby confirming the validity of Lemma 12 and all of its implications.
Based on the matrices (3), one can also find that

MS = {mVa 07 07 mV}7

85 = {EV7 Oa 07 EV}7

:PS = {PV7 Oa 07 pV}

The structural set M; consisting of elements of a matrix m; can be presented by the following manner:

Mo = {5, MEE, MET, VT, MEP, MR
Its longitudinal, transversal, and diagonal subsets have the form
ME = {my, 0}, ME= {0, my},
M = {my, 0}, MT = {0, my},

MSID = {mv, I’)’l\/}7 MED = {O, O}

O

(128)

(129)

(130)

(131)

(132)

(133)

(134)
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The elements of a matrix E; lead to the substitution of a set &; for

e ={&h &r &, e, &P, &Py, (135)

which consists of the longitudinal, transversal, and diagonal subsets

&t ={Ey, 0}, &"={0, Ev}, (136)
el ={Ey, 0}, &7 ={0, By}, (137)
&” ={Ev, Ev}, €"={0, 0}. (138)
Finally, for a set
Py = (Pt P R P PP PP, (139)

including the elements of a matrix py, the structural subets of this class can have the following structure:

Pt ={pv, 0}, PF={0, pv}, (140)
P ={pv, 0}, P;T =0, pv}, (141)
®;% ={pv. pv}, P;”={0, 0}. (142)
So, we must recognize that
A={A, Ay, Az, Aor}, (143)
B ={Bir, Bor, Bir, Bor}, (144)
G={G" 5 G Y (145)
M = {h, vgE, vGT, MG, (146)
gy ={elk g2k el g2y (147)
Py = {PIL, P PIT P2} (148)
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are fully regular sets of a Dirac equation

EsWy = Hyyg (149)
such that in it

H, = AP, + BM, (150)
W, = Us(ps, O)e P55 Eg >0, (151)
Uy =u = {5, u}, (152)
Uy = {UE, ek, ulty, (153)
W= {7}, w2 =y, wh = (0, )y, (154)
W, = Ni(py, 0)e 7% E <0, (155)
Ny =N = (v, 203, (156)
Ny = {NGE, NGE NGT Y (157)
NIE= (v}, N = {0}, NI = (v, 1. (158)

Here U!% and U2 express the first and second row of a set U of a matrix (53), U!” characterizes in it a single column,
N!E and N2L describe the first and second row of a set Ny of a matrix (64), N!7 implies a singleness of its column.
If we now use the sets (143) and (148), we see that

APy = {Air, Aor, Air, Aor P, P2 PIT 2T
= (AP AP, Ay P A PP
={{0, o}{pv, 0}, {0, o}{0, pv}, {o, O}{pv, 0}, {o, 0}{O, pv}}
={0-py+0-0, 0-0+0-py, o-py+0:0, 6-0+0-py}

= {0, opy, opy, 0}. (159)
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Performing the same set operations that led to (159), but having in mind the sets B and M, we found
BM, = {Bir, Bar, Bir, Bor HMIE, M, M7, M)
={BuM, BiMT, By My, By MG}
= {1, 0{my, 0}, {1, 0}{0, my}, {0, —I}{my, 0}, {0, —1}{0, my}}
={I-my+0-0, I-0+0-my, 0-my+(—1)-0, 0-0+(—I)-my}
= {my, 0, 0, —my }.
At these situations, (159) and (160) replace (150) for
Hs = AP+ BM;
={0, opy, opv, 0} +{my, 0, 0, —my}
={0+my, opy+0, opy+0, 0—my}
= {my, opv, opy, —my}
and thereby confirm that a set
M, = {965, 365, 3GT, 3¢T)
involves both the row (L) and column (T) subsets:
HE = {my, opy}, 3" ={opy, —my},
3" = {my, opv}, 3G = {opy, —my}.

Thus, it follows that

(160)

(161)

(162)

(163)

(164)
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H U, = {FE, 3CE, 30T, 3T, w2, ulty
= {gui”, Ty

= {{mv, opy H{x ", ul}, {opv, —my}{x", {1}

(r)

= {my -2 +opy-ul’, opy-x" +(—my)-ul’}

= {my ")+ (opv)il’, (opy)2 ") —myu},
and consequently, the multiplication & is equal to

eU. = 81L 82L ng 82T}{u1L u2L ulT}

= {gleuslT7 8§LuSIT}
= {{Ev. Oz, u}, {0, EvHx", u}}
={Ey %" +0-u, 0.0 +Ey-uly
= {Evx"), Eyul}.
They show [8] that a system
Evy ") = (opy)ull) +myx",
Evil) = (opv) 2" — myu?

is none other than an equality

(r)

{va<’)7 Evuﬁlr)} = {mvl(r) +(Gpv)ua ) (Gpv)x(r> —mvuy)}-

In a similar way, one can define €N, H N, and find [8] the equations
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|EV|VL§r> = —(GPV)X(r> - vaagr>7

Ev|x") = —(opy)v)’

+my "

from an equality

{E VY, By 2D} = {=(opv)x —myvl?), myx ") — (opy)vi}.

For completeness, we remark that the matrices (5) suggest
M = {0, ma, mq, 0},
& =10, Ea, Eq, 0},

j)S = {07 P4, Pa, 0}

(170)

(171)

(172)

(173)

(174)

(175)

Therefore, if one starts from (173)-(175) and then performs explicit set operations of a Dirac equation, one can

establish that

(r)

{Eau), Exx"} = {(opa)x") +maull "

) (GpA)Mar - mAX(r)}

holds if there exist [9] the united connections

Equ) = (opa)x") +mau)’,

EAx(r) — (o'pA)ut(lr) fmA%(r)'

As in ratios (125)-(127), the equality

{IEalZ ", |Ealvi"} = {=(opa)vi” —max "), —(opa)x") +mavi”},
found in a given case leads to a system

(r)

Ealx") = —(opa)ve’ —max™,

(176)

(177)

(178)

(179)

(180)
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Ealv” = —(opa) 2" +mavy) (181)

as to one more consequence of a set-matrix duality principle.

9. Concluding remarks

Furthermore, if it turns out that there is no single internally disclosed set, for which a fully regular matrix would not
exist, we cannot exclude the possibility to strictly change our presentations about set operations. Without such a change,
the mathematically united theory construction of sets and matrices still remains not quite in line with logic.

Therefore, to have the right to perform explicit set operations necessary for deciding the problems at the new level,
we must at first define the rows, column, and diagonals of each of them if this is not forbidden by quantities of its elements.

For such purposes, it is desirable to use here the following sets:

e ={e}, (182)
D={n, k}, (183)
&={A, u, v} (184)
F={p, 7, v, ©}, (185)
H={9, v, ¢, x} (186)

A set C consists only of one element. There is neither a row nor a column in a one-elemet set. The existence of
either one row €y, or one pair of rows €7, and Gy, of the same column Cr for € would indicate that it is not one-clemet.
However, according to Lemma 11, a matrix (8) of a set {&} exists in a kind of fully regular matrix as one of its nonempty
submatrix.

A two-elemet set D must distinguish itself from € by either one row or two rows of its one column. Therefore, it
should be defined the matrix structure of a set D so that its elements have constituted in whole either a set of the row Dy,
such as (183) or two nonempty rows Dj; and D,y of the same nonempty column D7 of a set of the column D7 in the
form

DL:D:{nv K}7 (187)
Dr =D ={Di, Dar, D17}, (188)
®1L:{n}a DZL:{K}’ ®1T:{na K}' (189)

On this basis, each matrix of (53) and (64) itself has constituted a kind of set of the column from (153) and (157) as
a consequence of a set-matrix duality principle.
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The possible grouping of elements of a set & would seem to say about that it has two rows €7 and £,z from two
elements and one column D7 from three elements. This implication, however, does not correspond to reality. The point
is that the availability of such subsets in € is incompatible with an equality of the number of its rows and the number of
elements of its column. In other words, there is no single row with two elements in a set £ even if it is strictly a set of the
row. A set € can therefore be presented either as a set of the row & or as a set of the column €7 by the following manner:

EL:((;:{AW u, V}, (190)
Er=&={&, &, &31, &}, (191)
Eir=A{A}, & ={u}, E={v}, &ir={A4, u, v} (192)

One more characteristic moment is an equal number of rows X and columns X7 of a quadratic set ;7 from

X=¢€,D,¢& F K, ..

Definition 13 An Internally disclosed set is called a quadratic one if it has the same quantity of rows and columns.
Such a correspondence expresses, for each of sets F and H, the idea of a kind of pair of diagonals X;p and Xsp,
allowing one to define its self matrix structure

Ir =5 ={F, For, F1r, For, F1p, Fon}, (193)
Fi.=A{p, t}, For ={v, o}, (194)
Fir ={p, v}, For = {1, 0}, (195)
Fip =A{p, o}, Fp = {7, v}, (196)
Her = H ={FHr, Hor, Far, Hor, Hip, Hop}, (197)
Hie={9, v}, Hou={o, 1}, (198)
Hir =19, o}, Hor ={v, x}, (199)
Hip={9¢, x}, Hop={v, ¢}, (200)

which was used above.
An intramatrix feature of the two types of sets, namely, the sets of the row Xy and the column X7, is their simultaneous
absence, their coexistence or both. In the first case, the matrix has a set consisting of one element. The matrices with sets

Co iporary Math tics 2536 | Rasulkhozha S. Sharafiddinov




of the same quantity (m = n) of rows (mL) and columns (nT') refer to the second case. An example of the third case is

the matrix with a set with elements of either one X; row or one X7 column.

Definition 14 An Internally disclosed set is called a set of the row if and only if each object of each point constitutes

in whole a kind of empty row of its column.

Definition 15 An Internally disclosed set is called a set of the column if and only if each object of each point

constitutes in whole a kind of nonempty row of its column.

We will now perform, on the basis of a set-matrix duality principle, the explicit set operations referring to those sets,
the matrix structure of which were already established above. This requires one to explain, for example, the equality of

sets F and HH as a consequence of equalities

H:'mL:g'(mL ~ H:'nT:g_(nTa

expressing at m = n = 1, 2 the idea about that

pP=0, T=Y, V=0, O=7%.

Insofar as their inequality is concerned, it is in favor of

g‘mL#g{mL < g‘nT#g{nTy

which at m = n = 1, 2 state that

PFY, TEY, VFQ, 0F).

Uniting F with H having (193), (194), (197), and (198), one can found that

K=F+H

= F, For +Hig, Hop

={p+0¢, T+vy, v+o, 0+x}.

Unification of this type is none other than a set

Kir =K ={Kir, Kor, Kir, Kor, Kip, Kap},

Kie={p+¢, t+vy}, Kao={v+0¢, o+y},
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(205)
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Kir={p+0, v+o}, Kor={t+y, 0+x},

KlD:{p+¢a (1)—'—%}, :K:ZD:{T“V‘W, U+(p}

(208)

(209)

One more consequence of the matrix structure of sets § and J{ is such that their multiplication constitutes in whole

another set

M=IFH ={F1, For, Tir, Tor {Hir, Hor, Har, Hor}

={FuHir, FitHor, FauFHir, FouuHor}

={{p, Ho, o}, {p, TH{w, 1}, {v, @}{¢, 9}, {v, Oy, x}}

={p-0+7-0, pry+1-% V-O¢+0-Q, V-Y+0-x}

={po+10, py+1Y, VO+ 00, VY+wy}

and that, consequently, we have

Mpr =M = {Mir, Moz, Mir, Moz, Mip, Map},

Mip={pop+710, py+1x}, Mo ={v¢+ 00, vy+wy},

Mir ={pp+19, vo+0e}, Myr={py+1Y, VY+0K},

Mip={p¢+719, vy+wy}, Myp={py+1x, V¢ +00}.

If we now suppose that X = M, the united connections

J<jmL = MmL < g<nT = MnT

suggest at m = n = 1, 2 the same system

pPto=po+70, THY=py+1Y,

V+Oo=00+0¢, 0+)=vy+0y.

(210)

211)

(212)

(213)

(214)

(215)

(216)

(217)
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However, the very coexistence of a matrix of set elements and a set of matrix elements indicates the role of the
unified system of rows, column, and diagonals in all set operations. A notion about matrix determinant may therefore be
connected with a notion about set determinant. Such a nonclassical correspondence, regardless of what is the interaction
between the matrix and its set, requires one to solve the question as to what is the value of determinants of the discussed
types of quadratic sets. For this we must at first introduce a symbol A« for its denotation, allowing us to write at X = J,
I the following determinants of the second order:

Ag ={TF1p, Top} =pw — 10, (218)

Agc ={Hip, Hop} = 0x — yo. (219)

Axiom 5 An element of the smallest nonempty matrix is none other than a determinant of a kind of quadratic set.

Axiom 6 An element of the smallest nonempty set is none other than a determinant of a kind of quadratic matrix.

Thus, we can use, for example, each of real (imaginary) numbers as a determinant of either a kind of quadratic set or
a kind of quadratic matrix such that it comes forward in a real (an imaginary) number axis as an object of one of its real
(imaginary) points.

Finally, for future, the operations over a matrix of a higher dimensionality and over a set of a higher cardinality
together with some implications of a set-matrix duality principle (not noted here) will be presented in our further works.
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