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Abstract: Mathematical modelling came to logistics from emmics. Economic models have been used for quiteesom
time, but the results obtained force us to develep branches of the theory. The solution of theaittaristic equation

is the basis of these algorithms as a rule. Ttssidal solution of the characteristic equation frgeometry is used. The
solution is based on two postulates: the type efdiaracteristic equation is not changed and thwi@o is obtained in

an orthogonal basis. The transformation matrix geahe form of the characteristic equation is ptlovéhe symmetries
of space vary it. Solutions for complex non-linpescesses should be considered in a non-orthofpased. This basis is
primary. The orthogonal basis appears from it @& particular case.

1 Introduction An alternative plane representation model has been
Mathematical modelling takes one of the mosProposed [9]. He suggested that the construction of
important Stages in |Ogistic processes. Calculstiof |ingUiStiC rules must be considered additionall)eb}btain
various types of resources taken by logistics fibra the Euclidean plane as a text by Galilee definibérthe
classical economy. Economic theory has been usifigture according to Leibniz method of similaritys fe
mathematical modelling for quite some time [1]. Théasic postulates were used: permutation, mirrod an
theory of optimal control [2], optimization methods Unitary —matrix symmetries by Dieudonne; table
functional analysis [3] is used in solving manageme automorphisms and transfer symmetry by H. Weyl;
problems everywhere. Modern modelling methods, sisch definition of symmetry by M. Born; and binary
tropical mathematics [4], were developed on thésbaks automorphisms by F. Bachman [10].
classical works.
Isaac Newton proposed the first classificationlahp
From the point of view of mathematics, the mairktascurves [11]. To the first class he assigned corseations
of economic calculation is the solution of the elaeristic with the equation Ax? + 2Bxy+ Cy? + Dx+Ey+F =0

equation AV=Tv, where v. — a certain vector is in The method of obtaining the characteristic equation
multidimensional space, B — transformation matrix, & Ty = AV for them was found, but it took years and studies
— set of scalars determining the solution of theblgm. by Klein to obtain solutions for the parabola [Ghe
Each element of the vectdr belongs to one mathematicalsecond class of curves is determined by the general
set. Widely used set of integers to simplify thektalhe equation ~ Ax® + 3Bx2y + 3Cxy? + Dy? + 3Ex? + 6Fxy +
works of Kantorovich limit the space to certaintrieions 2 . :
[5,6]. Tropical mathematics imposes additiona3GY” *3Hx+3Ky+L =0. The method of solving this
restrictions, for example, on the used operati@is [ equation has not been found so far. Newton's dieetson
has higher grades. We briefly described the ciaasién
The correct solutions are not always obtained, vhidor analytic geometry. Algebraic and differentigometry
forces us to develop new methods of mathematicaludies differentiable curves at the present tie.apply
modelling. The solution of the problem, as a rafemes its methods, and also such a property of the Eeafid
from two postulates: the form of the characteristjpation ~plane as symmetry [9].
is not changed, the solution is in the orthogoredidh

Consider how these postulates are implementedlityre Let there be an arbitrary figurep -- planar
differentiable curve in the Euclidean plafexR in a
2 Characteristic equation Cartesian coordinate linear system defined by the

The solution of the characteristic equation is Hame x=f,()
the Cartesian method [8]. It has such postulatesitised y=f )’
in Chapter 1. The method is used in geometry foricco ) i )
sections on Euclidean plane (space) only. More ¢emp Functions f,(t) and f,(t) are sine and cosine, where
curves are processed on approximation exclusively. t=nr, NnOZ, rOR. We carry out any transformation of

parametric equation:{ where xy,t0OR.
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must exist a symmetric fram@de, with respect relation
to the straight lineAB (Figure 1). The basi®éde, is
abhgOR. Itis necessary to obtain the parameterseof tlprthogonal, but the set of reference frames giwes fion-

transformed figure (to solve the characteristicasigun). orthogonal baseee;, Oge, . 0eg, 0ee,. Particularly
' 0 1) . ' interesting are the first two, since it is the wecthat

The permutation symmetrgl Oj is defined on the determines the angle of the figure's tilt. The hizesis of
preserving the balance of symmetries [9], as aasyitt

Euclidean plane, so for a own orthogonal b&ss, there ryle for constructing the Euclidean plane, leadsthe

appearance of a local basis.

the figure ® defined by the matrix(a Ej where
g

Figure 1 Non orthogonal basis

The basis defined the direct method of lineaown angle a take of the classic method [13,14]:

transformations. We may formulate next system of 2(bh+ a .
tan2a = ¢ 29 paramet
parametric equations, namely: anea = (az N hz)_(bz N gz) - rarameters - semiaxes
_ considered difficult in the classical method, sirtbey
cfi(t+a) = afy(t+ ) + hfy (t+ B) (1) representaradical dependence.
dfy (t +a) = of(t + B) + bfy (t + B)’
where B - angle of permutation symmetry. Non A new direct analytical method for the linear

, ) transformation was proposed earlier. He is freemfro
orthogonal basis [12] is form from the cornersand 5. radicals, so it is more simple and accessible @wther

Let consider the solution of the characteristicagipm for mathematical derivations. The method is based @n th
the centrally symmetric conic sections. Only eqpratof  permutation symmetry and other symmetries [8].
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The general solution for planar curves has beegtgou o
for a long time. If the result of the calculatiooistained the transformation isP =

Ximix+n:¢y. {Xi_fo:?fy, thenp [~ COSB sinB
y=mh=nly y=mic+nly | cosa sina )’

cosf -sing

] j if positive,
cosa sina

systems: {

y
y = —knf, + mf,

3. Rotate the curve by its own angleand multiply it

x = mf, +knf, x = kmf, + nf
the coefficients founded in item 1.

y = -nf, +kmf, ’ than solution may by

be find [15]. The angl¢s in the basis is the defining angle.

o . 3 Conclusions
The solution is obtained wheAD{0,+772.+ The own angle determines the orthogonal basis.i$his

the principle of the classical method for solvinige t
Theorem. . _ characteristic equation. The angle of the permutati
An arbitrary non-singular transformatidh can change symmetry determines its own angle. These two arfgies
. [ T(@® A f () a non-orthogonal basis. This basis and symmetriedang
the characteristic equatloﬁ'(f (I)J :(/] f (t)J 0 @M primary. This all follows from the proposed methdthe
Y v characteristic equation has a more complicated fiian
: f(®)) _ (Axfy(®) generally accepted.
equationT = .
fy (1) Ay () _ _ _
This article does not correct the mathematical mode
used in economics and logistics. It provides orig t
contours of future decisions. The author of thelipation,
ﬁﬂhough he was educated as an economist engihaes,
‘ not consider himself the right to make changeshi t
parametrical equations syste{r;);_ fxit; is satisfying the existing theory.
y

initial conditions of this publication. Let us ag@ linear

Proof.
Let us suppose the opposite. Let us assume
transformation T is not exist. Let us be a curve with
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