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The symmetry of opposite properties is the fundamental law of 
the Universe and the binary field of conjugate real numbers 
(parameters), related to opposite properties, reflects this law. 
The opposite algebras of signs for components of the binary 
numbers follow the laws of symmetry of binary judgments 
about the nature of any object or process. The notion of 
imaginary numbers does not exist here. The period of binary 
numbers with the decimal base is equal to D=2plge§��������
The complex wave function consistent of two real 
components, reflecting potential-kinetic structure of rest-
motion, sheds light on symmetry of atomic spaces. 
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1. Introduction 
We recall G. Leibniz�s (Leibniz, G. Wilhelm, 1646-1716) well-
known words: �Complex numbers are a fine and wonderful refuge of 
the divine spirit, as if it were an amphibian of existence and 
nonexistence�.  
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And L. Euler, in his �Algebra� (1770), has asserted: �Square roots 
of negative numbers are not equal to zero, are not less than zero, and 
are not greater than zero. From this it is clear that the square roots of 
negative numbers cannot be among the possible (actual, real) 
numbers. Hence, we have no another way except to acknowledge 
these numbers as impossible ones. This leads us to the notion of 
numbers, impossible in essence, which are usually called imaginary 
(fictitious) numbers, because they exist only in our imagination.�  

Hitherto the situation with complex numbers in science did not 
change and is on the same level of non-understanding of their deep 
sense. This fact led to serious consequences, in particular, for the 
development of physics being now dominated through quantum 
mechanics. Actually, in order to get rid of the imaginary part, Born in 
1926 proposed the well-known probabilistic interpretation of 
Schrödinger�s complex wave Y-function. He confesses in his book 
[1] (page 147) that �The reason for taking the square of the modulus 
is that the wave function itself (because of the imaginary coefficient of 
the time derivative in the differential equation) is a complex quantity, 
while quantities susceptible of physical interpretation must of 
course be real�.  Since then, quantum mechanics (QM) loudly asserts 
that the physical sense has only the modulus squared of Schrödinger's 
wave function 
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This step caused a series of problems at the description of 
energetic structure (spectra) of atoms and gave rise to quantum 
electrodynamics (QED), which all time struggles against infinities; 
although the majority (grown up on the university courses on QM) is 
still fully convinced of that the hydrogen atom is quite well described 
by Schrödinger's wave function.  
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Impossibility in the framework of QM to describe the spatial 
(bulk) intra-atomic structure, i.e., the geometry of disposition of 
nucleons in a nucleus, is also a consequence of misunderstanding the 
sense of the imaginary component of complex wave Y-function.  

The absurd contradictions inherent in QM [2] (on which many 
have already paid attention) are as well a result of acceptance of the 
contradictory probabilistic approach. However, it is not emphasized in 
the literature and textbooks on QM as if it were all okay in the theory. 
Therefore, throughout an existence of quantum mechanics (QM), the 
three-dimensional distribution of extremes of Schr�dinger's Y-
functions has never been presented.  

 
Fig. 1.1. The surface (a) and corresponding to it two polar extremes s1 and s2 (b) of 

2Y  on the radial sphere R1(r); p is the proton. 
 

Actually, following QM, the density of probability of the presence 
of a single electron in the hydrogen atom, at every point and at every 
instant, is proportional to 2Y . Therefore, e.g., at l = 1 and m = 0, 

extremes of 2
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2 )()()( jq FQ=Y rR  are in two polar points s1 and 
s2, i.e., on the extreme radial sphere determined by the solutions of the 
radial equation for the radial function R1(r) (Fig. 1.1). 
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We arrive at the fact that with the equal probability the electron 
can be either in s1 or s2. It means that the electron (being in the state 
determined by the quantum numbers l = 1 and m = 0) "hangs" above 
the "north" or "south" poles of the proton surface, forming together 
with the proton an electric dipole directed along the polar z-axis, and 
its orbital (magnetic and mechanical) moments are equal to zero.  

Obviously, such a structure of the hydrogen atom, originated from 
the QM interpretation, is inconsistent with experiment. The similar 
inconsistency is inherent in all other functions with different quantum 
numbers l and m that has been convincingly shown in works of the 
present author with L. Kreidik (see References), in particular, in [2, 
3]. 

According to the Postulate of Existence of dialectical philosophy 
and logic [4], the World is material-ideal. Symbolically the material-
ideal essence of the World can be briefly presented by the logical 
binominal 

 iRMM +=� , 
where M and iR are, correspondingly, material and ideal components 
of the World; the sign “ +”  expresses their mutual bond, the sign “ ^”  
denotes the complexity and contradictoriness (duality). 

Cognition of the World proceeds on the basis of comparison and 
through comparison. In the first approximation, any element of a state 
or a phenomenon of nature has at least two sides of comparison. It 
requests to describe them by the dialectical symmetrically asymmetric 
judgments of the kind Yes - No. What does it mean? In dialectical 
logic and philosophy, consequently, in physics as well, the judgment 
Yes is the qualitative measure of affirmation, as such, about an object 
or process. Concerning its quantitative measure, the judgment Yes is 
defined by the measures of studying processes and objects. Thus, the 
implicit dialectical symbol Yes is represented by the symbol of the 
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physical quantity, which the symbol Yes expresses logically. The 
judgment Yes - No presents the symmetrical pair of judgments Yes 
and No, which are in essence the opposite judgments, so that in this 
sense both these judgments are asymmetric ones [4].  

Since properties of the processes and objects, expressed by the 
judgment Yes, in a general case are variable ones, the dialectical 
judgment Yes is a variable quantity, represented by a function of its 
arguments. For example, if Yes expresses kinetic energy of a material 
point, then the value Yes is equal to the value of the kinetic energy 
itself. 

In a general case, Yes and No are natural judgments about an 
object of thought. These judgments express both quantitative and 
qualitative notions about the object. Here are some examples of polar-
opposite notions: rest-motion, potential-kinetic, continuous-
discontinuous, absolute-relative, existence-nonexistence, material-
ideal, form-contents, basis-superstructure, qualitative-quantitative, 
cause-effect, objective-subjective, past-future, necessary-casual, 
finite-infinite, real-imaginary, wave-quantum, particle-antiparticle, 
electric-magnetic, etc. 

For the description of the opposite properties of objective reality, it 
is convenient to use binary numbers, similar in form to common 
complex numbers, but consisting of only two real numbers which 
have, moreover, the polar opposite algebraic properties, that we 
intend to elucidate in this paper.  

Then, the transformation of the kinetic field into the potential one, 
or the “ electric”  field into the “ magnetic”  one, means (in the language 
of complex numbers) the transformation of the material (“ real” ) 
numerical field into the ideal (“ imaginary” ) one and vice versa 
although both fields are real. As it turned out, similarly as the kinetic 
(electric) and potential (magnetic) fields are the real fields [5], the 
“ real”  and “ imaginary”  units, 1 and i, are the real units as well. Thus, 
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actually we deal with the real numbers in both polar (conjugate) cases 
[6, 7]. We will show it below and will answer to the question what 
does the “ imaginary”  unit i represent in this case. 

2. Two algebras of signs  
It is natural to express the measures of real (material) states by the 
field of real (material) numbers, whereas the measures of possible 
(ideal) states - by the field of possible (ideal) numbers. In this 
connection, the necessity to introduce the field of ideal numbers for 
the description of measures of possibility, future, rest, and ideal states 
of processes and phenomena arises. Because the possibility, future, 
rest, and ideal states are polar-opposite to the reality, past, motion, and 
material states, two algebras of fields of real and ideal numbers must 
be qualitatively different [5]. 

If the logical judgment Yes expresses reality and No � possibility, 
then measures Yes must be expressed on the basis of the field of real 
numbers and measures No � on the basis of the field of ideal numbers. 
This gives the accurate dialectical description of different conjugate 
processes (possible and real, potential and kinetic, past and future, 
material and ideal, etc.). 

Let us denote the “ real”  unit by the symbol 1 and the “ ideal”  unit 
by the symbol 1� . In the longitudinal (e.g., electric) fields, the algebra 
of signs of two opposite charges is conditionally as follows: 
 1)1)(1( � rr ,            1)1)(1( � r # . (2.1) 

In the language of interaction, this algebra means that the identical 
in sign two charges repel (the sign “ +”  in the first equality shows it) 
and the opposite charges attract (the sign “ -“  in the second equality 
reflects it). In essence, the two equalities in (2.1) represent the “ initial 
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conditions”  of the character of interaction of longitudinal fields, 
expressed at the level of the units. 

The algebra of interaction of transversal (e.g., magnetic) fields, 
which are the opposite fields (in their properties) with respect to the 
longitudinal fields, should be expressed by the opposite algebra of 
signs: 

 1)1)(1( � rr �� ,            1)1)(1( � r �#� .  (2.2) 

These conditions show that the two cylindrical fields, for example, 
magnetic vortices of parallel rectilinear currents, of the same direction 
(that is equivalent to the same sign) attract. The negative unit of the 
longitudinal field (the attraction, as the repulsion, is the longitudinal 
process) reflects it. Correspondingly, the two opposite cylindrical 
fields of the opposite direction repel that is expressed by the positive 
unit of the longitudinal field. 

In the longitudinal field, it is possible to extract the square root of 
“ +1” , but impossible for “ -1” . On the contrary, in the transversal 
field, it is impossible to extract the square root of “ +1” , but possible 
for “ -1” . Such are the nature of the opposite fields. In essence, in both 
cases, (2.1) and (2.2), we deal with the complex longitudinal-
transversal (electro-magnetic) field. In fact, its measure is expressed 
by the two real units, 1 and1� , but belonging to the opposite algebras 
of signs: 11� ���� baY  or ba ��� 11� �Y . In the brief form, these 
expressions can be presented as 

 1� �ba � Y     or    ba 1� �� Y   (2.3) 

By virtue of the fact that both units, 1 and1� , are real ones, they 
present in real space the real processes, reflecting at the same time the 
opposite properties of them.  

 




