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PROPERTIES OF THE SUM OF REAL COEFFICIENTS OF VOLUME NUMBERS AND
MATHEMATICAL MODELING

The harmonic law of change of the sum of real coefficients of volume numbers, depending on
their location on an arbitrary sphere, is established. According to the harmonic law, for an arbitrary
parallel, the ratio of wavelengths is equal to the ratio of amplitudes, and for an arbitrary latitude, the
ratio of wavelength to the corresponding amplitude is a constant. And also the border of the transition
from the positive maximum value of the sum in the first octant to the minimum negative value in the
seventh octant is set. The corresponding properties of volumetric numbers provide in mathematical
modeling a specific interpretation of relatively complex and contradictory phenomena or objects of
the surrounding world, which are characterized by dual properties.

Keywords: sum of real coefficients, volume numbers, sphere, property, radius.

Bcmanoeneno eapmonitinuil 3axon 3minu cymu OiticHUx Koeghiyicumis 06'emMuux yucen, 3anedic-
HO 610 IXHbO2O PO3MAULY8AHHS HA 008LIbHIU chepl. 32i0HO 3 2APMOHIHUM 3AKOHOM, Ol 008IIbHOL
napaneni 8iOHOUIEHHS O0BAHCUH X8UTb OOPIBHIOE BIOHOWEHHIO aAMNAIMYO, a OJist O0BLIbHOI WUPOMU Gi0-
HOWEHHS 008AHCUHU X8ULL 00 GIONOBIOHOI aMNAIMYOUu OOPI6HIOE KOHCMAaHmI. A MaKodic 6CMAHOBIEHA
Mednca nepexoody 8i0 MAKCUMATLHO20 HOZUMUBHO20 3HAYEHHS CYMU 8 Nepuliti OKMAanumi 00 MiHIMATbHO-
20 He2amusHO20 8 CbOMill OKmanmi. Bionosioui enacmusocmi 06'emuux yucen 3abesneyyroms y ma-
MemMamuiHoMy MOOENI08AHHI KOHKPEMHY IHMEPpnpemayito CKIAOHUX ma Cynepeususux saeuwy yu 0o'c-
KTMi6 HABKOMUWHBO2O CEIMY, AKI XapaKmepuyromuscs 080iCIMUMU 61ACMUBOCHSMU.

Knrouoei cnosa: cyma oitichux xoeghiyienmis, 06'emui uucna, cpepa, enacmugicms, padiyc.

Formulation of the problem
Volumetric numbers of the form, V' =a+bi+c¢j, where: a,b,c — real numbers; i — imagi-

nary unit; j — a spatially indefinite unit, in algebra and mathematical analysis make it possible to

provide a specific interpretation of phenomena or objects of the surrounding world, which are charac-
terized by contradictory and sometimes dual properties. A specific interpretation is due to a spatially
indefinite unit and condition jxi=ix j =0, which ensures the execution of all algebraic operations,

as well as the property of a reciprocal mirror image. Therefore, the study of volume numbers and their
properties is of significant interest when used in mathematical modeling of various processes.
Analysis of recent research and publications

The extension of the number space from a two-dimensional to a three-dimensional field of
numbers remained open for a long time. To solve the problem, a generalization was made about the
need to revise, in order to expand the number space, the concepts of imaginary units in number theory
[1, 2]. The introduction of the concept of a spatially indefinite unit led to the expansion of the numeri-
cal field — to volume numbers [1, 2].

According to [1, 2], in algebraic form

V=a+bi+cj.
In trigonometric form
V = p(sinfcosp+isin@sin@p+ jcosd),

where: p — the length of the radius vector of the corresponding point; ¢ — longitude; & — polar
distance.
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Mirror numbers, the coefficients a,b,c in which are pairwise equal in absolute value, have
unique properties, which made it possible to develop an innovative physical and mathematical model
of the volumetric Universe [3, 4, 5], as well as to establish the location of the space-time continuum in
the energy-information-time field [6].

Thus, a deeper study of the properties of volume numbers is of interest in order to use them for
mathematical modeling not only of the physical and mathematical aspects of the world, but also of
various evolutionary, biochemical, technical and other processes.

Formulation of the research goal

According to the analysis of works [1—6], volume numbers, on the basis of which the physi-
cal and mathematical model of the volumetric Universe was developed, have unique properties, which
makes it possible to describe or model objects or phenomena of the world around us, which are cha-
racterized by contradictory and sometimes dual properties. Therefore, the study of the properties of
volume numbers as well as their combinations in the form of the sum of coefficients a,b,c on the cor-
responding spheres is one of the fundamental ones.

Presentation of the main material

Volume numbers, according to the geometric interpretation [1, 2], can be represented both by

points in space and by vectors in Fig. 1.
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Fig. 1. Interpretation of the volume number and its mirror images: Re — the real axis, Im —
the imaginary axis, Sp — the spatial axis

The modulus of the volume number, according to its geometric interpretation, is a sphere of

radius p,
p=\/a2 +b% +c% .
Let us determine the nature of the change in the sum of the coefficients a,b,c¢ of volume
numbers depending on their location on an arbitrary sphere of radius p,
Ay =a+b+c.
In general, A, can be considered as a function of coordinates:
in Cartesian coordinates
Ay = f(x,y,z);
in spherical coordinates
Ay = f(p,(0,0)~
It is more convenient to analyze the change in Ay depending on the location of V' on the sphere
in spherical coordinates. According to the relationship between Cartesian and spherical coordinates
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a=psinfcosy;
b= psinfsing ;
c=pcosd,
we have
A; =a+b+c= p(sinfcose+sinfsing + cosb).

From the analysis of dependence Ay = f (p, o, 0), for an arbitrary volume number, provided
that p = const , we obtain an equation for estimating the change in A; depending on its location on
the sphere in the form

Ay =Axp,
where A — the sum coefficient,
A =sinf(cos@+sin ) +cosb .
The coefficient A does not depend on o and can be represented as a function of A= f ((o, 9) ,

which makes it possible to evaluate the nature of the change in the sum of real coefficients.

The numerical values of the coefficient A along the parallels and meridians are presented in
Tabl. 1 and Tabl. 2, respectively. And the nature of the change in the coefficient A along the parallels
and meridians is shown in Fig. 2 and Fig. 3, respectively.

Table 1. Values A by parallels

First octant | Second octant
\ 0° 30° 45° 60° 90° 120° 135° 150° 180°

0° 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
30° 1,366 1,549 1,573 1,549 1,366 1,049 0,866 0,683 0,366
45° 1,414 1,673 1,707 1,673 1,414 0,966 0,707 0,448 0,000
60° 1,366 1,683 1,725 1,683 1,366 0,817 0,500 0,183 | -0,366
90° 1,000 1,366 1,414 1,366 1,000 0,366 0,000 | -0,366 | -1,000
Fifth octant | Sixth octant
120° | 0,366 0,683 0,725 0,683 0,366 | -0,183 | -0,500 | -0,817 | -1,366
135° | 0,000 0,259 0,293 0,259 0,000 | -0,448 | -0,707 | -0,966 | -1,414
150° | -0,366 | -0,183 | -0,159 | -0,183 | -0,366 | -0,683 | -0,866 | -1,049 | -1,366
180° | -1,000 | -1,000 | -1,000 | -1,000 | -1,000 | -1,000 | -1,000 | -1,000 | -1,000

Table 1. Continuation

Third octant | Fourth octant
® 180° 210° 225° 240° 270° 300° 315° 330° 360°

0° 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
30° 0,366 0,183 0,159 0,183 0,366 0,683 0,866 1,049 1,366
45° 0,000 | -0,259 | -0,293 | -0,259 | 0,000 0,448 0,707 0,966 1,414
60° | -0,366 | -0,683 | -0,725 | -0,683 | -0,366 | 0,183 0,500 0,817 1,366
90° | -1,000 | -1,366 | -1,414 | -1,366 | -1,000 | -0,366 | 0,000 0,366 1,000
Seventh octant Eighth octant
120° | -1,366 | -1,683 | -1,725 | -1,683 | -1,366 | -0,817 | -0,500 | -0,183 | 0,366
135° | -1,414 | -1,673 | -1,707 | -1,673 | -1,414 | -0,966 | -0,707 | -0,448 | 0,000
150° | -1,366 | -1,549 | -1,573 | -1,549 | -1,366 | -1,049 | -0,866 | -0,683 | -0,366
180° | -1,000 | -1,000 | -1,000 | -1,000 | -1,000 | -1,000 | -1,000 | -1,000 | -1,000
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Fig. 2. Graphs of the coefficient of the sum by parallels

The obtained results indicate that Ay of numbers V' on the sphere is described by a harmonic
law. According to which the following equalities hold:
— for an arbitrary parallel
Al =41 4;,
where: A — wavelength; 4 — wave amplitude; i, j — latitude indices;
— for arbitrary latitude
AlA=m2.

Table 2. Values A by meridians
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Fig. 3. Graphs of the sum coefficient by meridians

The value of the amplitude of the sum coefficient along the parallels and along the meridians
depending on the angles ¢ and @ have significant differences, Fig. 4.
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Fig. 4. Graphs of the change in the amplitude of the coefficient A

To determine the maximum sum Aj of arbitrary volumetric numbers V', we consider the first
octant, since it is necessary to take into account the sign alternation of the real coefficients a,b,c .
For the first octant, the parameter Ay ... is determined from the condition

aA_Z + aA_Z — 0 .
op 00
Consequently
aAZ aAZ . . . .
2o + 20 plsin p(cos @ —sin 8)+ cos p(sin & + cos ) —sin 8] =0 .
2

This equation is satisfied by the values
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Q= 45°00'0"
0 =54°44'8"
Then
AZmax = \/5,0-

For the volume number V =a+bi+cj taking into account the coordinates ((0=45°;

0 =54"44'8") condition a =b = c is satisfied.

Respectively

p=av3,
and the maximum sum
As max =3a.

Thus, for the first octant, the maximum sum of real coefficients a,b,c occurs when condition
a=b=c is satisfied. According to the geometric interpretation, Fig.1, the volume number with coor-
dinates @ =45 , @ =54 44'8" is the center of the spherical triangle abicj. And according to the har-
monic law of change A, the closer the number V', is to the axis, the smaller the sum of its real coef-
ficients a,b,c .

That is

lim Ay =c=p;
a—0
b—0
lim Ay =b=p;

a—0
c—0

lim Ay =a=p.
b—0
c—0
The sum of real coefficients a,b,c, for the remaining octants of the number space, has a
downward trend, until reaching its minimum value in the seventh octant,
As min =3a .
This point corresponds to the volume number, V =—a —bi—¢j, for whose coefficients the
condition —a =—b =—c is satisfied.
The boundary of the transition of the numerical values of the parameter A; from positive to

negative is determined by the equation
sin @(cos@ +sin @) +cos@ =0.

Conclusion

According to the results of the study, the nature of the change in the sum of real coefficients
a,b,c , of volume numbers, depending on their location on an arbitrary sphere, is described by a har-
monic law. According to which:

— for arbitrary parallels, the ratio of wavelengths to the ratio of their amplitudes is equal;

— for an arbitrary latitude, the ratio of wavelength to amplitude is a constant.

It is also established that the volume number of the first octant, the sum of the real coefficients
of which is maximum when condition a=b=c, is met, is the geometric center of the spherical trian-

gle of the corresponding octant. And according to the harmonic law of change A,, the closer the
number ¥V, is to the axis, the smaller the sum of its real coefficients a,b,c . The sum of real coeffi-
cients a,b,c, for the remaining octants of the numerical space, has a downward trend, until reaching
its minimum value in the seventh octant.
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These properties of volumetric numbers could be used in mathematical modeling, for a specif-
ic interpretation of relatively complex and contradictory phenomena or objects of the surrounding
world, which are especially characterized by duality [4—6].
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BJJACTUBOCTI CYMH JIMCHUX KOE®IIIEHTIB OB'€EMHUX YUCEJI I
MATEMATHUYHE MOJAEJIIOBAHHSA
Pomaniok O./0., Pomaniwk P.O.

Pedepar

OO6'emHi yncna, B anreOpi Ta MaTEMaTHYHOMY aHaNi31 JAIOTh MOXKIIUBICTD 3a0€3MEYNTH KOHK-
pETHY IHTEpHpeTaLilo CKIaJHUX Ta CYNEPEWINBUX SBHI Y 00'€KTIB HABKOJIUIIHBOTO CBITY, SIKi Xapa-
KTEpU3YIOThCS ABOICTHMHU BiacTHUBOCTAMHU. KoHKpeTHa iHTepmperalis oOyMOBIEHa BIIACTHBOCTIMHU
MPOCTOPOBO HEBU3HAYEHOI OJJMHULI, siKa 3a0e31euye BUKOHAHHA BCiX onepawniil anredpu i3 00'eMHUMEI
YHCIaMH, a TAKOXK BJIACTUBICTIO TX B3a€MO3BOPOTHOIO JI3€PKAJILHOrO BimoOpakeHHs. Bigmosiano, no-
CITi/PKEHHS BIACTUBOCTEH 00'€MHHX YHCEIl MPECTaBiIsi€ ICTOTHUN iHTepec MPH BUKOPUCTaHHI B MaTe-
MaTUYHOMY MOJISITIOBaHHI Pi3HUX MPOIIECIB.

ToMy muTaHHS JOCIIIKEHHS BIACTUBOCTEH 00'€MHUX YHCEll, SK 1 iX KOMOiHALIl y BUTIISAL Cy-
MU KoeillieHTIB Ha BIAMOBITHUX cepax € OTHUM 3 OCHOBOIIOJIOKHHX.

3aBAsSKU MPOBENEHUM PO3pPaxyHKaM BCTaHOBJIEHO TapMOHIMHHMM 3aKOH 3MiHHM CyMH IIHCHHX
KOe(iIlieHTiB 00'eMHHX YHCEN, 3aJIKHO BiJl X 3HAXOMKCHHS Ha JOBUIBHIN cdepi, 3TiTHO 3 SIKUM BiJ-
HOLIEHHS JOBXXHH XBWJIb 110 TapaJiefisix IOPiBHIOE BiHOMICHHIO BiIMOBIJHUX aMIUTITYA, a BiIHOIICH-
HS TOBXXMHH XBUJI A0 aMIUTITYAH, U AOBUTBHOI IIUPOTH, € BETHYMHA MOCTIHHA. A TaKOXK BCTAaHOB-
JIeHa MeKa Nepexoy BiJl MO3UTHBHOTO MAKCUMAJIBHOTO 3HAYCHHS CYMH B HEpILiil OKTaHTi 4O MiHIMa-
JLHOTO HEraTUBHOTO B ChOMiH OKTaHTi. O0'€eMHE YMCIIO MepIIoi OKTaHTH, CyMa AIHCHUX Koe(ilieHTiB
SKOTO € MaKCHMAJIbHOIO 32 YMOBHU PIBHOCTI YHCENbHUX 3HAYEHb HUX KOE(illiEHTIB, € TEOMETPUIHUM
LHEHTPOM CEepUYHOro TPUKYTHHKA BiIMOBIOHOI OKTaHTH. J[3epkaibHe BimoOpakeHHS! JaHOTO 4yHcia
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Ha BIINOBIAHMX OKTAHTaX YMCIOBOTO MPOCTOPY BH3HAYAE TEOMETPUYHUN LEHTP CHEPUUHUX TPUKYT-
HUKIB.

JaHi BnacTUBOCTI 00'€MHHUX YUCENT MOXYTh OyTH BUKOPHCTaHI Ui MaTEMaTUYHOI'O MOJIEINIO-
BaHHS 5K (i3UKO-MaTeMaTHYHHUX aCIEKTiB CBITY, TaK 1 pi3HUX €BOMIOLIMHNX, O10XIMIYHUX, TEXHIYHUX
Ta IHIIMX TPOIIECIB.
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