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The paper investigates four problems on the dividing a unit segment by the "golden™
proportion. Namely, the general model of the unit segment 'golden' division, the
decomposition of a square trinomial, the ""golden™ division of a unit segment by a point with

coordinate x ¢ % , the ""golden’ division of a unit segment with loss of "'memory"".

In this article, the concept of decomposition is used as elevation to the degree of a
quadratic trinomial. The binary division of a unit segment into two unequal parts with the
properties of the ""golden™ proportion is realized at an arbitrary point in the phase plane 0pq,

and the decomposition of a square trinomial leads to the formation of recurrent sequences
with Fibonacci properties. It can be noted that the well-known "'golden™ ratio between the
parts of the binary division is most likely a partial imitation of the theorems of Viet and

Poincaré. The rules of the ""golden' division for the case x ) % are well studied. Therefore, the

regularities for the case x(1/2were researched. Despite the fact that the numbers ,p are
expressed through each other, from the point of view of the *‘golden™ division, both
realizations with quantitative characteristics Y, a4 and X,, | "W are independent and
equal, although their quantitative characteristics can be related to each other with the
appropriate formulas. Geometric progressions were constructed for numbers gpand y for

whole positive values n >0 of the exponent to confirm the independence and equality of both
models. Quantitative characteristics of the ""golden' division of a unit segment by two points
with coordinates in intervals x)1/2 and x(1/2 interconnected by a nonlinear relation of

parabolic type w=¢>. In the classical ""golden™ section theory, it is assumed that after

distribution, the parts of the segment do not change their spatial directions, and they coincide
with the direction of the original segment, i.e. « =0. In this article the case « =0 was studied

when, after the distribution, the spatial orientation of the distribution elements changes. The
angular dependence of the *"golden™ division of a unit segment with the loss of *‘memory** of its

parts on the spatial orientation after division, shows a known angle a‘p_}o —>% of inclination on

the lateral surface of the Hyops.
Key words: '‘golden™ division, Fibonacci numbers, Vieta's theorem, recurrent
sequences.

Introduction
The idea of the "golden™ division, which is the oldest scientific paradigm, dates back to the

teachings of Pythagoras. [1-9]. Studies of ratios and reflections of the "golden" section are performed in
many fields of science. Separately the study of the "golden" proportion between unequal parts x and 1-x
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as a result of unit segment division [1, 3]. Discrete Fibonacci models are also relevant for use in a wide
range of problems, including those related to binary structuring of systems [10, 11]. Binary system
structuring in the context of segment division can be implemented in two ways: a point with a coordinate
within x)1/2orin x(1/2. The regularities of the "golden™ proportion by the first method are well studied

[1-3, 10]. The regularities of binary structuring for the case x(1/ 2 are insufficiently studied.

A classic example of the "golden" division theory application is the case of determining and
studying the roots of a quadratic trinomial. At the phase point with coordinates p = +1,q =1, the solutions

of the quadratic trinomial equation are well-known [1, 10, 11]. These are the quantitative characteristics of

the "golden” proportion of a unit segment by a point with coordinate x ) % . On the coordinate planeOpq,

there are directions along which the discriminant D of the quadratic trinomial solution is an exact quadrant,
and the roots are equal to integers a,. The sequence {a K}of such numbers is determined by the recurrence

relation of the first orderag ; =a, +1, K=>1.
On the phase plane Opq , the regularities of the "golden™ proportions have been studied sufficiently
completely for the point p =+1,q = £1and the phase direction | p |5 g|=k . Along this phase direction, the

"golden” ratio has a well-known form [11, 12]. There is a scientific interest in decomposing a quadratic
trinomial in the context of raising it to a power and studying the ratios of quadratic trinomial solutions.
This trinomial is obtained from the general model of the "golden" ratio of division of a unit segment.

A special case of the theory of the "golden™ section is the case of dividing a unit segment with thr
memory "loss" of. It is known [10-13], that in the classical theory of the "golden™ section, it is assumed
that after division, the parts of the segment do not change their spatial directions and they coincide with the
direction of the original segment, i.e « =0. The partial case, when after separation, the spatial orientation

of the parts of the separation changes, is insufficiently studied.

The object of research is the methodology of the segment “golden” division. The subject of
investigation is new regularities, rejected as a result of the division of a unit segment by the method of
"golden” division.

The purpose of this article is to determine new properties of the "golden” section. The tasks of this
article are to study the regularities of binary structuring for the case of x(1/2, to build a general model of

the "golden" division of a unit segment and to decompose a square trinomial.
Analysis of literary sources

The "golden" division theory and the corresponding mathematical apparatus is well-known and has
found its application in various fields of science, technology, arts and reflection in nature. For example, the
source [7, 11, 13] presents the main ratios of the methodology of the "golden™ section, its proportions. The
application of the "golden™ ratio is shown not only in exact sciences, but also in living nature. A large
number of objects in the living world, from viruses to humans, have basic body or its parts proportions
very close to the golden ratio. The dependence of 0.618 or 1.618 is characteristic only for biological beings
and some types of crystals, inanimate objects have the golden ratio geometry extremely rarely. The
"Golden" proportions in the body structure are the most optimal for the survival of real biological objects.
Today, the "golden” proportions are found in the structure of animal bodies, shells and shells of molluscs,
the proportions of leaves, branches, trunks and root systems in a fairly large number of shrubs and herbs.
Usually [13] the device of the Astraea Heliotropium shell, one of the marine mollusks, is given as an
example. The carapace is a coiled spiral calcite shell with a geometry that is almost identical to the
proportions of the golden ratio. Similarly to the dimensions of the classic logarithmic spiral.

The source [14] considered the possibility of applying the "golden™ division methodology to
construct a set of numbers with ratios of the golden proportion. The source [15] showed the possibility of
using the "golden" ratio for modeling electrodynamic systems by the method of binary separation of the
additive parameter. Transient processes in the oscillator were investigated in the source [16-21]. Special
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attention of research was focused on oscillations of damping character. As a result of research, it was
determined that the damping oscillations of the oscillator have patterns of the golden ratio. As a result of
research, it was determined that the damping oscillations of the oscillator have regularity of the golden
proportion.

All the examples given, as well as many other works, prove great scientific interest in the theory of
the "golden" division. Further studies of the problems of division of a unit segment by the "golden” ratio in

the context of the phase plane and studies of the roots of the quadratic equation x*—px—q=0 will be
relevant and topical.

Research results and their discussion

Before beginning the presentation of the main results, let us make some remarks of a conceptual
nature [22, 23]. Consider the equality of a nonlinear monomial y=x? (parabola equation) and a linear
binomial y = px+q (line equation) in the form of a square trinomial:

X° = px+q, (1)
where: p, g — quadratic trinomial coefficients, x — coordinate.
On the plane xoY of cartesian coordinates, equation (1) means that the line = px + q with the slope
pintersects the parabola y = x?at one or two points where the roots x, are real. In another case, if the roots
are absent — complex (2):

=1+ 621 2)

X, | oi1q =T062=0, x_| oge1 = p

where: ¢ — "golden™ number [1 ,3, 22].
Roots (2) -"golden" numbers - known [1, 3, 22] as quantitative characteristics of the "golden"

division of a unit segment by a point with coordinate x) % .

Single segment "'golden’" division, general model and square trinomial decomposition. On the
coordinate planeOpq, there are directions along which the discriminant D is an exact quadrant, and the

roots are equal to integersa,, the sequence {aK}of which is determined by the first-order recurrence
relation ax,; =ax +1, K =1 These directions are known [ 23, 24] as root lines, which are described by

the equations:
~-Kp+q+K?*=0. A3)
Root straight lines start at points on the x-axis with coordinates

K =41, [d], =1

p=0 +1-p+q+12 =0, q|p:0,K:+1 =-1
K =+2, ‘q|p:0‘=4, L 2paga2° =0 o o, =4

p
K,=——+4D=p=0: 4
LT P +3.p+q+3% =0 9. )

q p=0K=+3 _

K =13, ‘q|p:0‘ =9,

Figure 1 shows the root straight lines of the first order+p + q—-1=0, the slope to the x-axis of which

increases with increasing order. In the second and third quadrants, the set of root lines coincides with the
set of all tangents to a discriminant parabola, in whose interior the solutions are complex [22].
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Fig.1. First order root lines

In the regions between the root lines, the solutions are irrational.
On the phase plane Opq , the regularities of the "golden" division have been studied quite fully for a

point p=+1,q=+1and a phase direction:

lpHakEK, (5)
along which the "golden" proportion has the form [12, 22]

x(k) | 1-x(k)
=k .
1 x(k) ©)
Therefore, we will build a general model of the "golden" proportion of the division of a single
segment. For a segment of length L, it is known [23-27] in the form:

x L-x

L X

L
) X>E, (7)

where: L — the length of segment.
Let us rewrite (6) for a unit segment in terms of geometric averages

s (LU)-(Ly)

— ®)
X
and by analogy (8), for the quadratic equation:
£ =q+ps, 9
where: £=x, g=L?, p=L,
construct the proportion in the first quadrant:
G0 _ e e
¢ _Wa-va)-(p-¢ jf q_ q (10)

1 & 1 ElJg
Taking into account condition (5), formula (10) coincides with (6), and the roots of equation (10)
satisfy the well-known Vieta theorem:
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2+ g 1-0,
Ja
s . P
¢:_' ¢++¢ =T q>0 (11)
Ja - o
b ¢ =-1

Let us show that_ solutions (11) with large modulus, inaccordance with the well-known Poincaré
theorem, are the limit of the ratios of th eterms of there currents equence. This sequence is formed by the
coefficients of the square trinomial decomposition:

9" =ang' +f,-¢°,n20, (12)
where: o, S - scaling factor.

Concept decomposition is known in mathematical modelingin a broadersense [28]. In thi sarticle, it
is used as the exponentiation_of a square trinomial.
The initial conditions of problem (12) are:

o= pi+1 00 = ap=0,5 =1,
$r=a; i +0-4) =>a; =1, B =0.

In the decomposition problem, conditions (13) remain unchanged, and replacing them with other
arbitrary fixed numbers o, =r, «, =s illegal:

(13)

#° =app’ + By =Py #r-¢° +1 if r=0, (14)
=gt p=prEs g 4040 if s=1
Let us write the analytical expressions for the first six coefficients:
2
_r
{ >0 A—T+l,
p>01 q)ovy lQ_L A+1
\/_
¢°=0-¢+1,
Pt=1-9+0,
$ =g, 15
fa (15)
$=19-L,
Ja
¢ =—0- ¢+A
=(2-4)-¢
@-a) L0 } )
oo ke

Numerical values of the coefficients «,,5, for anarbitrary point with coordinates p=veq=r
presented in the table 1.
Table 1. Numerical values of the coefficients

%, f o, B a, B az, [fs s Ba as, Ls e Be

0, 1 1, 0 -093, -1 1.865, -0.93 —2.665, 1.865 4.344, —2.665 —6.71, 4.344
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We can conclude that the terms of the sequence {s,} are equal g, =«,_;, and the sequences {«, }
are defined by there currence relation (16) and oscillate around zero:

P
Oy =0y 1+ f o = ﬁ'an—l — 0y, N22. (16)
i . . . .
As the term number n increases, the ratio —— oscillates and approaches the solution with a greater
On
absolute value.
H ¢n _ H Zn _ 2
lim " =|g, | and lim —"—=|g, . (17)
n—>w @ 4 n—w Z, 4

Limits (17) for recurrent sequences with constant coefficients form the content of the Poincaré
theorem.

Golden divisionof a unit segment by a point with coordinate x % . Binary structuring of the

system in terms of segment division can be implemented in two ways. First, a point with a coordinate in
the interval x)1/2 or second, in the interval x(1/2. The regularities of the “golden” division are well

studied by the first method [1-11, 15, 22]. ¥V [29] 3anponoHOBaHO HOBHII METO] BU3HAYECHHS 30JI0TOTO
CIUCHHS Yy KOHTEKCTI 3aCTOCYBaHHS Yy KpPUNTOCHCTEMAax, IO MOKPAIIWIO iXHIO MmMBHAKOAio. [Ipote
HEJOCTaTHBO JOCIIPKEHUM € MHUTaHHS OiHApPHOTO CTPYKTypyBaHHs cHUCTeM B iHTepBam x(1/2. Tomy

JIOCITIIMMO BIIMOBIHI 3aKOHOMIPHOCTI «30JI0TOT0» CIYCHHS I BUNaaAKky x(1/2.
In order to distinguish between both cases, we denote the division coordinateas x, intheinterval

x(L/2 ,andintheinterval x)1/2-Y,.

X Y
Then T‘”:yx, and T"’=<p. Then the mathematical model of dividing by a point x(1/2 can be

written as:

v.__Tv (18)

From the (18) there is

=¥ =+2618 =1+,
w2 -3y +1=0=1"" i +2 : (19)
v_ =y =+0.382 =¢p".
X ..
where: T”’ =y ., ® - Phidias number.
Ingeneral, the numbers y,¥,p,@ are interconnected by theratios:
y=¢> and ¥=p-¢?=1+0. (20)
For each pair w,% and ¢,@ the connection relationsare satisfied:
q 1 1 q 1 q
=—=—+— 0of =—Andy="L=——+ =—, 21
?7la] " 1618 0618 " ¥ 2618 v )
Vieta's theorem for (19) :
+@=-1, +¥ =3,
? :>i+£:1 and | :>i+1:3. (22)
p-@=-1, @ ¢ v-¥=1l V¥ v

Because the divisionis accompanied by a decrease in the initial length of the segment, only solutions
v, have meaning.
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Taking into account that the numbers y,p are expressed through one another, from the point of

view of the "golden” division, both implementations with quantitative characteristics Y, =P and

X V,|L:1 =y are independent and have a equal place to be. Their quantitative characteristics can be related

to each other using the formulas:

4 y

Y X =@p-w=0236=¢2,
{w v=0-v Pa) Yy X, =Yy X, S L 1(b) (23)
Y, X, =¢-y=0236=9°, Xy Yo

To confirm the independence and equality of both models, were constructed geometric progressions
for numbers ¢ and y for positive integer values of the exponent n>0. For number ¢ it is known [10,

22, 23]:

{("0 '(014’2#’3:---,(?”_1,(0” } (24)
And for numbers v it is known [1]:

{l//o =0 wl=9% . y"i=p" } (25)
A graphical illustration of (24) and (25) is shown in fig. 2.
As can be seen from (25),the power series for a number y starts with the value = ¢? .
Therefore, both diagrams are shifted one relative to the other so that the series (25) is obtained as a
bisection of the classical "golden" progression (24). The density of points w"and ¢"in these diagrams
differ twice.

6 T T T
In(X'¥) L
000
(YD) 4 e .
a0 -

1

J]Ln(o.ssz )2_ O . |
SD{n(o.ms*l) 0

0 . ] 2

0 0.2 0.4 0.6

Xy, Yo,0.382,0.618

Fig.2. Geometric progressions for numbers ¢ and y for positive integer values of the exponent n>0

In (24), (25), each of the terms &"is transformed to a linear binomial &" =&+ B, ;. For the
number ¢ this binomial is known as:

¢7n = Fn¢)+ I:n—11 (26)

were: F — Fibonacci numbers.
Multipliers (26) form a sequence {Fn} of Fibonacci numbers. By a similar decomposition method,

created a linear binomial for the number  :

W =0-p+Lyt =1y +0, (a)
2 3 4 5 6 (b) (27)
v =3y-1 w' =8y-3, v =21y-8, v =55w-2Ly° =134y -55,..

Thus, for a number  , the linear binomial has the form:
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l//n :Fn* 'V/_Fn—l*a (28)

Multipliers (27 b) form sequence {Fn*}.

F'n: 10, 13,8,21,55,144,..., (29)

which is fundamentally different from the Fibonacci sequence. According to the OEIS classification [30],

sequence (29) is known as A001906.
""Golden" division of a unit segment with loss of "'memory"'. In the classical "golden™ division, it
is assumed that after division, the parts of the segment do not change their spatial directions and they

coincide with the direction of the original segment, i.e. «=0 [10, 22, 23]. Let's study the case a #0,

when, after division, the spatial orientation of the division parts changes. For to do this, we project the
projection of the difference (1-x,) on the direction x,, :

&E=(1-x, )osa, (34)
were: o — angle of spatial orientation of segment parts.
Let %( x, (1. Then the equality of proportions between the parts x, and & will be written in the

form:

cosa(l-2cosa)

o« =L— 2 J
SIN” o+ COS &
x
—“zég—“:xaz = 12 cos? & (35)
SIN™ o + COS &

paxa + qO( "
The angle dependence of the division coordinate is shown in Fig. 3(a). When the corner is:

cosa(l-2cosa)

—>0:>1—2cosa—>0:>a|p_>0—>£, (36)

sin? a + cosa 3

graph of the straight right side of equation (35) parallel to the x-axis.

£3(X)+L3

EA(X)+L4
® 00

a b

Fig. 3 Angular dependence of division coordinates.
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Discussion of the obtained results

There are next results for single segment *"‘golden’ division, general model and square

trinomial decomposition. Limits (17) for recurrent sequences with constant coefficients form the
2

content of the Poincaré theorem [22]. If roots x( p,q),,x(p,q). quadratic equation x“—px—q=0
real and unequal |x( p,q),|=[x(p.q)_|, then the relation M associated with the "golden”
max|x( p,q ).
o . . i ,9): |/ ,q)s: in(p,q).|/
division of the unit segment by the proportion minfx( p Q)| max p.).| = [min(p.q).] ‘/a .
minx( p.,q).|/ o !

The general conclusion indicates that the well-known "golden™ proportion between the parts of
binary division is most likely a particular consequence of the Vieta and Poincaré theorems.

Golden divisionof a unit segment by a point with coordinate x ¢ % . Thus, the sequence (29) is
obtained by the method of bisection of the sequence {Fn}, similarly as the progression (24) is obtained by

bisecting the progression (24).
In sequence (29), the first two terms (27 a) have fixed values, equal to:

— . 1— .
n=liy =lwn0 e g E —o, (30)
n=0: y =0-y+1

Therefore, (30) indicate the initial conditions of the sequence (29), the terms of which are calculated
by the formula:

*

F., =3F,., —-F  n>0. (31)

Therefore, the sequence {Fn*} has a limit lim _Fn+2* :

= Fn+1

. Fo
lim 2 = [im —"
n—e I:n+l nﬁoo3|:n - I:n—l

3Fn+l* B Fn*

*

_ 3F,, /F, -1 3.2618-1 6.854
= lim = =
n—owo 3 _ Fn—l* / Fn* 3-0.38 2.618

_2618=w =1 (32)
v

%

For the Fibonacci sequence, the limit similar to (32) is lim "—*2 =0,

= I:n+1

The numerical values of progressions (24) and (25) in Fig. 2 are shown on a semi-logarithmic scale
as graphs of "golden” full geometric progressions for numbers , ¢,
B T I § (33)
They are aligned with each other, however, the shift of their beginnings (v = ¢?) causes to different
values of the lower limits InX% =InX, and InY® =InY,, , equal In(qo‘1)=0.481 and In(z//‘l)=0.962 .

-1
Therefore, their relationship is %"’—_1; =2, which agrees with the ratio of the densities of geometric
Ny

—0.481,

progressions (24) and (25). Reverse transformations {‘/’264'962 show that the numbers Iny, In @ can
y=e"

also be associated with the characteristics of the exponential relaxation process of the system parameter,
which is subjected to the "golden" division.to In this case, the exponent with a single initial value.

n m - HP M M n n H IZ-
Golden™ division of a unit segment with loss of "memory". Given angle value ¢ 50 g

approaching the angle « =63.405° lateral surface relative to the vertical in the famous pyramid of Cheops
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[28]. With the increase «, values p,,,q,, decrease and at « :%, straight line of the right side of

equality (35) crosses the vertex of the parabola parallel to the x-axis. In this case, the proportional
relationship between the division parts x and 1-x disappears. Instead the spatial construction is

implemented in the form of the Pythagorean theorem from the constituent parts of a right-angled triangle
with arbitrary values of the sides. For other points k =1 for phase direction (6), division model (35) has
the form:

cosa(l-2cosa)

pk,(l:KL 2 )
1-xC0S“° a+KCOS
X 2
ke _y Ska = 3,2 = ] 12 cos’ o , (37)
Xp o+ X ’ ka = '
ka + Ska ka “ 1-xcos? o + K COS &

PraXka +qk,a'
As a result, the transition to phase points k =1 is not accompanied by a significant change in the
angular dependences of the coefficients p, ,, q,, (Fig. 3b), including the angle value (36) does not

change.

Conclusions

1. The binary division of a unit segment into two unequal parts from the properties of the "golden"
proportion is realized at an arbitrary point of the phase plane 0pg. Also, the decomposition of a square

trinomial leads to the formation of recurrent sequences with Fibonacci properties.
2. Quantitative characteristics of the "golden" division of a single segment by two points with

coordinates inintervals x)1/2and x(1/2 interconnected by a non-linear parabolic relation =(/)2 .
3. The angular dependence of the "golden™ division of a unit segment with the loss of "memory"

about the spatial orientation of its parts after division, exhibits a characteristic angle oz|FHO —>%. At a

given angle «, a spatial construction is implemented from its constituent parts, which forms a right-angled
Pythagorean triangle, with arbitrary values of the sides.
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Koco0yusbkuii I1.C., Oxcentiok B.M.,
Hauionansuuii YHiBepcutet «JIbBiBCcbka moJiTexHika»

HOBI 3BAKOHOMIPHOCTI ITIOAILTY CEI'MEHTIB 3A 30JI0TUM IIEPEPI3OM

Y po6oTi aociigikeHo 4OTHUPHM 3ajadvi Mpo MOALT OJMHUYHOIO BiApi3ka 3a «30J10TOHOY
Nnponopuii, a caMme 3arajJbHa MOAEJIb «30J10TOr0» MOAITY OQMHUYHOIO BiApi3Ka, JeKOMIO3HIList

" . N 1
KBaJIpaTHOI0 TPUYJICHA, «30JI0TUM» MOALT OAMHUYHOTO BIIPI3KA TOYKOIO 3 KOOPAMHATOIO X ( E

, «30J10Te» CiueHHs OJMHUYHOIO BiApi3ka i3 BTpaTol0 «mam'aTi». Y AaHiil cTaTTi MOHATTH
AeKOMIO3MIii BUKOPHCTAHO SIK MiJHECEHHS 10 CTyNeHsl KBAApaTHOro Tpu4wieHa. bBinapHuii
MOAI OAMHUYHOIO Biipi3ka Ha IBi HepiBHI YaCTHHHU i3 BJACTHBOCTAMH «30JI0TOD» MPOMOpil
peajiizyerbess 'y AoBinbHIH Touni ¢a3opoi miaommHu 0pJ, a JeKOMIO3MLIA KBaJPaTHOIO

TPUWIeHA NPU3BOAUTH 10 (POPMYBAHHS PEKYPEHTHHMX MNOCJIIZOBHOCTell 3i BJIAaCTHBOCTAMHU
®idoHayqi. MoKHa 3ayBa’kKMTH, 10 BiloOMa «30JI0T2» NMPONOPLIA MiXk YacTHHAMH OiHapHOro
MOy, MPEACTABJISAE IIBU/IIE 32 BCe YACTKOBE HaCJiTyBaHHA TeopeM Biera Ta Ilyankape.

. . . 1 .
3aKOHOMIPHOCTI  «30JI0TOT0» MOALTY /U BHIAAKY x)zzmﬁpe BuBueni. Tomy

MOCTIIKeHO 3aKOHOMIpHOCTI st Bumagkyx(1l/2. He3Baxkaoum Ha Te, IO YHCJIA
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W/, (0 BUPAXKAIOTHCA OJHEe Yepe3 iHIe, 3 TOYKH 30pYy «30JI0TOro» MOAiTYy o0MIABI peasizamii 3

KUIbKICHUMH XapakTepucTukamu Y, L, =P Ta X LTV He3aJIeKHi Ta piBHONpPaBHi, X04ua

YiL
iX KiJbKicHI XapakTepMCTHKH MOKHA TOB'SI3aTH MiXK C000I0 3a JI0MOMOIOI0 BiINMOBITHMX
¢opmya. [ModGynoBano reomeTrpuyHi nmporpecii 1 4ucesd ¢ Ta y A WX NO3UTHBHHX

3Ha4YeHb MOKA3HMKA CTYNeHA n >0 [Jsl MITBepIKEeHHS He3aJeKHOCTI Ta piBHONPABHOCTI
000x mMopeneii. KiabkicHi XapaKTepHCTHKH «30JI0TOr0» NMOALTY OJMHUYHOIO Bilpizka aBoMa
TOYKAMU 3 KOOPIMHATAMH B iHTepBasax x)1/2 Ta x(1/2 moB's3ani Mik c00010 HeJliHIHHUM

- . 2 . .
CHIBBIJHOIIEHHAM NapaGoiyHOro THNY ¥ =@ . Y KIACHYHOMY <«30J0TOMY» CiYeHHi

nependavyaeTbesi, MO MiCJAA PO3MOATY YACTHHH Bifpizka He 3MIHIOIOTH CBOIX NMPOCTOPOBHX
HanpsiMiB, i BOHU 30iraloTbCsi 3 HAMPSIMKOM BHXITHOTO Biapizka, T00T0 « =0. VY wiii podoTi

PO3IJISIHYTO BHNAAOK o #0 , KOJM MiCJsl PO3NOALTY, NMPOCTOPOBA Opi€HTALlisl eJeMeHTIiB
po3noainy 3MiHIWETbess. KyToBa 3a/leKHICTh «30J10TOr0» MOAITY OAMHUYHOIO Biapi3ka i3
BTPATOK «IaM'sITi» HOIro0 4YacTHUH NP0 NPOCTOPOBY Opi€HTALi WicJas NOAULY, BHUSIBJISIE
. o V/a . . e we
BigomMuii KyT a| — — HaxuJIy OivHoI moBepxHi Xiomnca.

p—0 3

KuarouoBi cioBa: «3o0s0Te»cidenHs, yuciaa PDidonaqui, Teopema Biera, pexypeHTHi
NOCJiTOBHOCTI.






