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ABSTRACT

The problem of form-building in wildlife is the least developed field of knowledge about life and
perception; a scientific discipline studying the unity and integrity of spatial forms is an outcast, because
the concept "form" does not fit into any separate block of natural sciences, be it astrophysics, physics of
microcosm, physiology, genetics or the art theory. It is all-inclusive and, consequently, "no one’s". In
architecture, sculpture, and painting, the face of harmony is fuzzy and amorphous. However, it is a strict
science. It is a branch of geometry and the theory of numbers, in which the target of research is not
geometric objects, figures, or numbers as such. They only add visual aspects to observations and
findings. Harmony investigates the dimensional structure of things and living beings, the pace of
divisions, and metamorphoses of bionic curves; it is a science dealing with the variety of forms of the
real world, which all have a single metaphysical source. This book presents the general principles of
generating forms and structures in wildlife and art. The reader will discover a special area of exact
sciences, the way to which is found and determined by art, within natural sciences clarifying and
nourishing it. It is natural geometry. Here, symmetry and the duality principle "contrari sunt
complementa," dominating in nature and noticed by physicists and biologists, are generalized and
integrated by the symmetry-of-pairs algorithm transforming the Pythagorean Theorem into the Golden
Section. This insight into the old great truths has furnished the clue to modeling forms of wildlife and
practical design. Harmony has started to speak the language of geometry and whole numbers, whose
name “natural numbers” is not coincidental. The harmony language becomes understandable if the Unit
(1), which represents in abstract terms real units-of-being, is seen as a structure: an elementary one, but
already possessing the properties of symmetry and unlimited possibilities of combinatorics.

This is a summary of the author’s semicentennial research. This work is divided into three parts. Part 1 is
dedicated to algorithms of form-building and invariables of natural geometry. Part 2 models elementary
forms of wildlife and space breakdown (combinatorics of golden polyhedrons). Part 3 defines the scale
of proportions applicable in architecture and design and shows how eternal laws of harmony work in the
art of architecture.
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Part 1
UNITS OF NATURAL GEOMETRY

1 Natural geometry is the key to the laws of harmony. There are three prerequisites to be
observed in striving to pass from the geometry invented by the human reason to that
adequately representing form-building in nature and being effective in creative work: 1) the
world is structured, hence the number is a structure; 2) the world is twofold, which means that
numbers, as well as the “point-sphere”, are likewise twofold; 3) physical (energetic) interaction
of infinitesimal elementary particles is subordinated to the principle "Contrari sunt
complemem‘a"1 (Opposites Are Complements). In terms of numbers and geometry, the
"opposite" will be understood as “incommensurable".

A AND ()

2 That which is extremely simple should initially bear in itself a source of complexity.
Whence otherwise there would be brought about complexity of the real world? If it were
granted that number "1" is out, then numerals 3, 7, etc. are free of sense. There always are
two numbers! Any number presents a structure. But it is not enough to imply, it is necessary to
designate the said structure. Let us denote integers by a. Also we shall assign them the second
name — w, which will reveal the structure of an integral number embodied into an equation.

w= %, expression of Trinity (1)

Such understanding of an integer possesses depth. It expresses commensuration, interrelation

(-). It is a step to the universal unit — an abstraction depicting the metamorphoses of forms of

. a . . _ 1
the real world. Existence of number w*1= 1 states existence of inverse number w 1= =

N . , . , 1 1
Uniting inverse numbers, firstly, in two pairs, the difference w = %— — and the sum (o = % +

and, secondly, in two pairs of pairs (2), implies the law of doubling and halving. If the pair of
pairs is linked by subtraction, we see doubling of the inverse number i ; if the pair of pairs is
linked by adding, we see doubling of the straight number% :

A W S, DS WL S 1 W g

C-9-Cr)=20c -+ Ceg=20t (2)
However, this is not a trivial doubling (< + o = 2c). Differential binar (yw falls short of the
source by an inverse number; summation binar ,yw exceeds the source by the same number!
We are confronted with the algorithm of doubling and halving, preservation and modification
taken together, the unique and the only mechanism of metamorphoses in biology, replication,

the creative tool of searching for new structures, adaptation of living systems to current
changes.

THE SECOND PYTHAGOREAN THEOREM (SPT) AND THE GOLDEN SECTION

3  Two spheres can be combined into one without loss of their individuality. Let us draw two
circles AB nested into each other, one of which is formed by points W, the second by points V.
Triangles AWB and AVB possess a common hypotenuse, and there are infinitely many triangles.
Duality recreates itself, uniting all that is becoming into something whole. 1) From two squares
there emerged one; from one two. 2) The doubling converts a square into a double square;
bisecting the square parallel to a side generates two double squares; 3) the second cut divides

! As formulated by Niels Bohr.



the double square diagonally into two rectangular triangles, opening the door to the Golden
Section two times. Firstly, by commensurating side 2 with the diagonal increased by minor side
1, and secondly, by commensurating the same side with the diagonal reduced by minor side 1.

The double Pythagorean Theorem makes it possible to express Trinity with a single symbol. It is
unity, simultaneously a number and a visual image, a sphere. Generic points of two spheres W
and V nested into each other are two poles, A and B (Fig. 2.1,2). Any other point of sphere V
cannot coincide with any point of sphere W. Spheres W and V are interleaved, they
interpenetrate each other. Thus two spheres make up one sphere, a “sphere-the-third”, a
whole (Fig. 1.1,5). Condition: legs of triangles W (segments A, B) and legs of triangles V
(segments a, b) are incommensurable — the key to algorithm @, the code of self-reproduction
of Life, the law “from one two, from two one,” “from one all things and from all things one.”

o= (+/5 + 1):2=2: (/5 — 1) = 1.6180339... ®'=(\/5—-1):2=2: (/5 + 1) = 0.6180339...

4 Unit w is presented in the likeness of a sphere, where the distance between poles —
segment AB —is variable. When the approaching extremities of the diameter, poles A and B, are
superimposed, we have a Point. There is one point, but at the same time there are two points.
We have presented this with the points of sphere W on the left half of the drawing and the
points of sphere V on the right one. As there are two spheres, the Pythagorean Theorem
became doubled. Connection of points W, with poles A, B (a set of paired numbers A, B) is
described by equation A® + B? = ¢®>. Connection of points V, with poles A, B (a set of paired
numbers a, b, with incomparable numbers A, B) is described by equation ¢ = a + b’ The
Pythagorean equation has doubled and found a symmetric form, reminding a soaring bird with
two straightened wings:
A’ +B’=c’=a’+b% (3)

Let's transfer number a’ of equation A* + B? = a> + b” from the right side to the left, and
number B% — from the left to right (we interchange their positions). This permutation (a? 2 B,
has transformed the doubled (Second) Pythagorean Theorem to a four-letter code, from this
point on — "the symmetry-of-pairs equation":

A?> —a*=b*> —=B? =(A+a)x (A—a)=(b+B)x(b- B), whence

A+ b —-B
~=N-= (4)
b+ B A—a

In the unique case, when N=®, the symmetry-of-pairs equation becomes infinitely
combinatorial and meets all of the requirements set forth in Paragraph 1. The doubling
(numbers 1 and 2) and right angle have created (by the Pythagorean Theorem) the diagonal of
double square equal to /5 . Identification of the doubled Pythagorean Theorem with number ®
(the Golden section) occurs when number W, is supplemented with sphere V, up to the
“sphere-whole”, which is filled in by numbers whole to base /5 . The alloy of duality and
fivefold symmetry is created by conditiona = av/5, b = BV5 .

_ A+o/5 BV5-B s
w_,[i’\/§+B_ T A-o/5 (5)
+1_ [aV5+A _ B-BV5| _[yV5+C _ D=6V5] _
Here @™ = [B+ﬁ\/§ = aﬁ—A]‘[mm = e - et



Permutation of numbers a? 2 B? radically alters the Pythagorean equation. Before the
permutation, this is geometry where the vertices of the right angles, and points W and V,
create a spherical surface. After the permutation, this is the Symmetry-of-Pairs equation (3),
the symbol of an energy event.

5 This expresses the essence of sphere rather than its form. Now the equation does not
describe the addition of catheti in points W and V. Instead, it describes interaction of two
forces concentrated in two poles A,B, i.e. genetically identical but opposite points. The set of
number pairs packed at pole A (A + a V/5 ) is put in correspondence with the set (8V5 + B)
packed at pole B. All of the pairs are in a state of stable (golden) dynamic equilibrium:

(A++/5): (V5 +B) = .

This is possible under the following condition: interrelations A S B and a S b is
prohibited; interaction of pairs A, a5 S B, V5 is allowed. Abstract representation of infinite
set of double spheres W, V (the Second Pythagorean Theorem) is backed up with interaction of
two infinitely powerful potentialities concentrated instantly and inexplicably in poles A and B.

There emerged a metaphysical image of the Creative force which is simultaneously present
everywhere. Thus unit w = @ (Fig. 2.1) was established as the first invariable of natural
geometry.

®*™ =~ (V5 + 1) = 1,6180339...; O = — (V5 — 1) = 0,6180339...

Any number of natural sequence can play the role of numbers A, B, a, 8. But only the
occurrence of fivefold symmetry gave the algorithm the role of the form-building law of
nature. Numbers incorporate in pairs; the pairs combine into pairs of pairs (from one two,
from two one) in a unique pattern: the rule of doubling-and-dichotomies shapes the
structure as a whole, and its details as well. In equation (5) everyone of numbers (A, a) in the
numerator is built of halves of numbers (8, B) in the denominator; everyone of numbers (86,

B) in the denominator is built of halves of numbers (A, @) in the numerator. 2

a=1/2,8+1/23; B=1/2A-1/2a;
B { }A  (6)
A=1/,5p +1/8 B=1/,5a-1/,4

The halved units, when combining in pairs, give rise to life of two new Units.

_, % 1, -, %, 1 ua_ 1, 1 P S
l=+7-25VE=+7+2.0 +21+2\/§,¢ 21+2\/§ (7)

There has arisen a unique ring, in which reasons are consequences of consequences, and
consequences are reasons of reasons:

®=f(1,V5); 1= (); V5 =f(®) (8)
A NEW INSIGHT INTO THE FIBONACCI-LUCAS SERIES

6 It has become possible to decipher structures (2) and (9), which is of key importance in
natural geometry. As said above, additivity enriches the natural geometry with the replication

2 As this takes place, a rule is observed: both numbers of numerator should be either even or odd. The same rule

shall be observed in denominator.
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algorithm. Multiplicativity makes it possible to present a higher level Unit. It outlines a
rhythm of changes, a ring of interrelations shaping a whole, Unit w. Pairs of pairs: the
differences and sums of inverse numbers constitute doubled pairs of pairs; they combine in
chains of four elements, which consistently are multiplied by themselves. There came about a
chain in which exponent n of each element naturally grows in the next link fromn=0ton=1,
n=2,n=3,etc.;n > oo,

bWz 1B o= 1+ BT (9)

Table 1. Algorithm of reproducing biostructures

SERIES L (LUCAS, module 1) and SERIES F (FIBONACCI series, module +/5)
CONSTITUTED THE "DOUBLE HELIX" while EMBEDDING THEMSELVES INTO EACH OTHER

Left branch Right branch
Exponent .
n o™ Difference () @ Sum ) O
roc]™ (117 o™ (117
— - — — + |—
| 1] | o | 1 | o
0 ®%=1.000000| [«]® [11° (<10 [11°
7| - 5] =0 7| *+|z| =2-000000
} 0 / 2 }
1 ®1=1.618034] [«]1 [112 - o1l 117t
2l - 1= = 1.000000 < =| +|=| =2.236068
| 1] | o< | 1] o«
1
2 ®2%=2.618034] [«]12 [112 > ]2 [11?
—| - |~] =2.236068 > =| +1=|] =3.000000
| 1] | 1] |
3
3 ®3=4.236068| [x]3 [113 CIE RN E
—=| - |=| =4.000000 —=| +|=| =4.472136
| 1] od | 1] | oc
4
4 D*=6.854102| []* [11% o]® [171%
=1 - |=| = 6.708204 —| +|=| =7.000000
| 1] | 1] o«
7
®5=11.09017| []® [11° («]1® [11°
5 2l - |2l = 11.00000 </ 2l + 12| =11.180339
| 1] (d | 1] o«
1
6 D= 17.94427| [«1® [11° P 16 116
7| - || =17.88854 7| +|z| =18.000000
L B, L . 18 L p L .
®7=29.034443 [«]7 [1]7 rd o]’ 117
=| - |=| =29.00000 9/ = +H =29.068
| 1] | o 2 | 1] <
883
etc.

The even right and odd left "units" of this sequence make L-branch of this structure. It is
an additive series of natural sequence. The first numbers of this series are 2 and 1. So the
series appears as follows:

2,1,3,4,7,11, 18, 29, 47, etc. These numbers belong to the Lucas series, well-known in biology
just in the form we are used to see it.



The second branch, complementary to that of Lucas, is composed of even left and odd
right numbers of the same sequence. It is a F-branch, the additive Fibonacci series. But it does
not belong to the "natural numbers" series. Mantissas of its constituent numbers are infinite
decimal fractions:

0, 2.2360..., 2.2360...,4.4721.., 6.7802.., 11.1803.., 17.8885.., 46.9574..., etc.

And nevertheless, these numbers are whole ones, but whole to module V5 and
incommensurable with number 1, as demanded by the complementarity principle!

Thus the idea of inverse numbers (trinity) shows that there are not two series illustrating
the life reproduction mechanism, but a single bifurcated series. Two branches of the combined
Fibonacci-Lucas series are interleaved, nested into each other. Two "parallel lines" of this series
are twirled in a double "golden helix". Numbers whole to module 1 and those whole to module
V5 are connected pairwise. Each link ("helix turn") represents a complementary-opposite pair.
Fundamental biological structures are arranged in the same fashion.

It is common knowledge that the ratio of contiguous Fibonacci series numbers (as well of
those in Lucas series) tends to ®. But the Lucas and Fibonacci numbers making a whole (. yw =

[%]n + [%]n are the golden numbers with absolute accuracy. It is not only a limit of Lucas and

Fibonacci series as commonly cited.

The beauty of this double algorithm is amazing, affinity of its structure to that of a DNA
molecule, which is responsible for keeping similarity of hereditary units to those of an initial
prototype, — catches the eye. Is it not a metaphysical sense of the Golden Section? And whether
is it possible, strictly following mathematical logic, to extract number ® from the idea of
integrity which merges the law of spatial isolation of units-of-being and the unity of parts and
whole for each of Units by the harmony law involving the algorithms of structurization?

INTEGRITY

7 Let’s assume that there is something stand-alone: number w. Boundlessly copying itself
and being multiplied by itself, it aggregates everything that is formed in this process in a
universal whole, referred to as number 1.

210;):1 w(+") = 1, Z;o:l w(_") = 1 (10)

It is just algorithm of Integrity: life and movement. The structure of number 1 is open. The basis
and root of number 1 are halving and doubling; numbers w are equal to 1/2 and 2/1.

If Yo 0wt =1 then w = 1/2, (11.1)
If Yo 0tM =1 then w =2/1. (11.2)

When having generated divarication, equation (10) splits. There emerge two its branches:
equation (12) and equation (13). Their coming to being may symbolize breaking of the World
down to the world of crystals and that of live organisms.

The chain of numbers w with even places in equation (10) gave rise to an equation, which

. 1, .
root is number+/2~ (inorganic world):

If YO, 0?2 =1 then w=-, (12.1)

SIS

if Yo w2 =1 then =" (12.2).

The chain of numbers with odd places in equation (6) gave rise to an equation, which root
is the Golden Section number @ invariably present in structures, rhythms and forms of live
nature:



If Yo 0@ =1 then w=oCD, (13.1)
If Y2  w @D =1 then w=0HD, (13.2)

Amazing capacity and completeness of metamorphoses of number w stem from the initial
property of binar ®, which is trinity.

VISUAL IMAGE OF UNIT Q AND THE SECOND INVARIABLE
Sphere

8 A sphere may be conceived as a Point, a closed “space-atom”, a planet, the sun, a live cell
nucleus, expansion of the Universe. The sphere bears on itself the rules of form building used by
the nature. Let's imagine a binary sphere with axis AB. On drawing, it is a circle. Everything
relevant to sphere W shall be drawn to the left of vertical axis AB and everything relevant to
sphere V — to the right. Sphere W presents ratios of positive integers (whole to module 1),
sphere V — ratios of numbers whole to module 8 =v/5.

Let's continue dichotomizing.

Let's divide left semicircle ABin a point Wy into two parts so that segments WoA and WoB
were connected by doubling: WoA = A = 1, WoB = 2. According to the Pythagorean Theorem,
12 +22 = [w.,@)z, diameter AB =+/5 . From similarity of triangles AWoB and @rBit is obvious
that the distance from center g to segment AB is equal to half of initial segment WoA, re =

1/2. Cathetus WoB = 2 is divided in two halves by point r. A chain of dichotomies and its
important consequences are plain to see.

1) The emergence of point r makes tangent Wy B capable to inscribe sphere ab = 1 into
sphere AB = +/5 ; as a result, the number of spheres has doubled (Fig. 2.1).

2) The dichotomy of cathetus Wy B effected by point r (WoB: 2 = 1) produced the advent
of point Wy and, thereby, led to the trichotomy of cathetus WA (Fig. 2.2): circle ab = 1 splitted

——1
segment AW in points 1, and r; into three equal parts, each of them equal to number /2 .

-1
WlB= r1A= Tl = erO =\/E
Point W, created connection between numbers 1-2-v/2 -3-v/5, in trinity W, B : WA = 1:3.

3) The number of spheres has tripled. Three dichotomies nested three spheres into each
other. Their diameters are interrelated as numbers

AB:ab:mn=+/5:1: (\/E)_l. (14)

Central core of this threefold structure is sphere mn = 2_%. Number 2 plays the major
role in the world of inorganic natural forms (crystals) and in art. An unlimited set of spheres is
embedded in sphere AB since points of sphere W,V are linked to the poles with unlimited set
of ratios. We can mentally return all of them into the Point of origin, so as to present circle AB
= +/5 as vanishingly small something — a point — and as expanding Universe (0 < AB — ).

The sphere contains all conceivable alternatives of the symmetry-of-pairs algorithm

execution. Going from a structure to structure, from a link to link graphically represents
movements of segment WV that joins complementary points W and V on the binary sphere.



Their co-ordinated movement opens two infinite sets of numbers: integers N and their
complementary numbers (incommensurable to 1), which are integers of the second kind (we
name them numbers 6). In general, it is an image of expansion (Fig. 3.2-3). Here each pair-of-
pairs combined of integers N is answered with a pair-of-pairs combined of numbers 8 whole
to an irrational module, and each numerical pair-of-pairs is answered with a corresponding
sphere. Sphere Q presents an image of movement: the space-time continuum contracted
into the Point of origin.

The second invariable of natural geometry

9 Growth of integers N and 8, metamorphoses of geometric objects — all that is explicitly
presented on a plane by movement of segment W,V,,, which in-motion dissects a circle in a
ratio of the Golden Section. End points W and V of segment WV slide along circle AB. If point W
moves to the left of pole A to pole B, V moves, on the contrary, to the right of pole Bto pole A.
Points W, V do not approach each other and do not move apart; such is the scape of the starry
sky. Distance WV remains unaltered in relation to diameter AB:

W,V = 2ab = 2/+/5 AB=0.8944272 AB. (12)

That is the second invariable of natural geometry (Fig. 3, 2,3).

Let's present the Second invariable as a 3D image. Segment WV turns around a sphere
with diameter ab =1 (on plain drawings, spheres are mapped as circles). Each new position of
segment WV changes the angle of its intersection with axis AB, at the same time changing
numerical image of the Golden Section. Ever new symmetry-of-pairs equations (SPE) arise; SPEs
formed from pairs of paired integers accumulate numbers of ever major magnitude (see
Supplement, Table 3).

Each new symmetry-of-pairs equation appears in 3D representation as three pairs of
conic pyramids built by five moving segments. Two segments are the catheti specified by
natural integers (N=1); two others are the catheti specified by numbers whole to module 6 =
V5 . The fifth segment (invariable WV = 2/+/5 AB connects apexes of right angles W, and V,

(Figs. 3 and 4). Just one operation, rotation of this closed structure about axis AB through an
angle of 2m, inscribes in a sphere two "UFOs", big and small ones, coming in touch at point "k",
which is the general apex of two cones and a cross point of the Ptolemy tetragon diagonals. The
big “saucer” encloses sphere N = ab = 1. The sphere is inscribed in a cone built by turning of
invariable WV about axis of this sphere (Fig. 4).

10 There are symmetry-of-pairs equations unsuitable for inscribing sphere ab in sphere AB
with the use of second constant WV. It needs to clarify this supervenience.

The equation converting the Pythagorean Theorem to the Golden Section has a left and
right sides. Each side has a numerator and a denominator. Metamorphosis — transformation of
the left side into the right one — proceeds as follows: both the numerator and denominator
interchange their positions, and also the signs connecting numbers change to their opposites.
Connection of complementary numbers in pairs can be expressed by equations of the form

({ = %) or (% = %). In the first case (% = %), the left side of equation is created by addition, as

is demanded by the Pythagorean Theorem. Contrastingly, the right side is a mirror-
antisymmetric reflection of the left.



_A+x/5 _ BV5-B
T BVE+B  A-xy5'

(5a)

It is a correct algorithm. The surface of sphere (points W,V) is given by the Pythagorean
Theorem: the parts are added in a whole (+).

+ + . . .
In the second case (— = —), we observe a diverse picture. It seems to be logical and

consecutive in the context of binarity and symmetry. But the law "Opposites are
complementary” is here interpreted in a different way. Signs within each side of the equation,
in numerator (+) and in denominator (=), are opposite. Whereas signs in the left and right sides
of equation (numerator contra numerator, and denominator contra denominator) have turned
from the opposite to the identical:
_A+xy5 _ BV5+B
TBV5—-B A-xy5

(5.b)

Graphical presentation of equation (% = %) revealed a contingency: segment WV # 2/+/5

AB. It fell short of being an invariable. Relation SPE = ® is preserved, but segment WV does
not reproduce sphere ab = 1 (Fig. 6.1-4, SPE 6-11). Testing by a rule: "Each of numerator
numbers (A,a) is compiled from halves of denominator numbers (S,B); each of denominator
numbers (f,B) is compiled from halves of numerator numbers (A,a)” leads to a paradox.
Positive numbers S turn out to be negative, negative numbers appear as positive (Fig. 6,5;
Supplement, Table 4):

in  SPE-16 we get p=+17=-17
SPE-17 p=-1=+1
SPE-18 f=-3=43,a=+13=-13,
SPE-19 B =+67 =-67, etc.

Point V representing a number of type @ () has a counterpart, point V'. A number
belonging to set 8 appeared in territory of numbers N; it is number £ mirror symmetric with
respect to axis AB (Fig. 6.1-4). It has reproduced sphere ab = 1 out of tetragon AW BV built by

the Pythagorean Theorem. In other space. WV' = 2/4/5 AB. It is pertinent to put a sphere
produced by an imaginary constant into correspondence with the imaginary Unit. Let's assume

that ab’'=+v—1.

THE THIRD INVARIABLE OF NATURAL GEOMETRY

11 The Golden Section is the first invariable of natural geometry. The first and second
invariables are mutually dependent. By action of its movement, the second invariable, segment
WV = 2/+/5 AB, created core ab = 1 nested within sphere AB, which action decomposed the
whole (AB) with relation to ®. Dividing of sphere AB in two spheres W and V, plus emersion of
sphere ab, have converted a trivial sphere to the "golden sphere". Four triads of the Golden
Section came into being:
Ab:ba=ba:aAd; Ab:ba=ab:bB; Ba:ab=ba:bB; Ba:ab=Dba:aA(Figs. 2.1, 9.2).

Combinatorics is a powerful tool for reaching the main objective of the nature. It is a way
of searches for structures and forms favorable for survival. The doubling-halving method is a
key to combinatorics. Number & = symmetry-of-pairs algorithm has no rivals in solution of this



The second invariable connects points Wy and Vg; it combines doubling of unit 1 and the

-1
reciprocal of V5. WV =2x /5 “AB=0.8944272 AB. Point W, is connected to poles Aand B
by distances in the ratio 1:2.

The idea of binarity assumes the second spatial separation of numbers N and 8. Numbers
N and 8 can be separated so that they were arranged not in one orbit (AB), but in two different
orbits, AB and ab. We shall transfer points W (the pairs of numbers N) onto sphere ab, leaving
points V (the pairs of numbers 8) on sphere AB (Fig. 7-8). Alternatively, we can transfer onto
sphere ab the pairs of numbers 6 and points V (now they are points ), while having left points
N on sphere AB, and then connect complementary pairs of points W), v, . Alternative choices

(what points to move, and what to leave on sphere AB) do not change the outcome. An
important point is that numbers N have been separated from numbers 6, and in both cases
distance W retains the same constant value. Having connected points W and  (Figs. 8.1,2 and

9.2,3), we have discovered the third invariable of natural geometry, segment W v. What is the
role of the third invariable?

12 The third invariable® Wyv, implies, firstly, tripling of number ® (3®), secondly,
appearance of a reciprocal to 5 and, thirdly, embedding of number 5 into the square root of

square root, (Vv ).*

-1
Wyvp = ,/3@ x /5 ~ ab =(1.4733704...) ab; (16)

Wov, = \/3613 x (5V5) " AB=0.658911..AB
N

A sphere with radius tw = IJMN'Iacpjcﬁ =0.303531 ... is inscribed into sphere ab = 1.

Number 5 is allowed under the root-of-root sign; it is a way to the depth without bottom. Each
step here encounters a riddle without an univalent answer because extraction of a root is a
reverse of multiplication. It is a mystery, since (+) x (+) = +; (-) x (-) = +. And here we see one more
mathematical fact deserving focused attention.

The principle of doubling and halving has sequentially, step by step, nested into a sphere
with diameter AB = /5 three more spheres put into each other:

a sphere with diameter ab =1,

-1
a sphere with diameter mn =+/2

a sphere with diameter tw = 2 x_|(3® X v5) .

® Figs. 9.3 and Fig. 6.2 Wyvg=2? ka=d 1 — V5 kvg= ka + 1. Wy, = /kwo2 + kvy’= \% =+/2,1708204 =

1,4733704...

’ -1
* Proof (see Fig. 2-3). From similarity between Wk and pw'vy, follows: pw' = (3CD X \/E) = 0.3035310..

W,v,: T'w = 1.4733704 : 0.3035310= 30.
1.4733704 x /5 = 3.2945564... = 0.30353107".
Invariable W,v, (the end of event) is equal to the core radius increased by a factor of 3® (the origin of event
“becoming”).

10



Sphere tw is a core of structure ®. It is delimited by translation of the third invariable W =
-1
1.4733704 along circles AB = /5 and ab = 1. The core radius is @ = ( 3P x\/g) =

0.3035310.

Connection between invariable W and core diameter tw embedded in the ®-sphere
center by movement of this invariable is of fundamental importance.

The concept of number in natural geometry means inseparable existence of straight and
inverse numbers: The existence of number w*1= fsignifies the existence of inverse number

_1=

w i ". The being of both numbers coincides in time (see Section 2). At the same time the

-1
third invariable responsible for nesting the core, Wyv, = 1/3613 X /5  =1.4733704, and radius
-1
of this core @’ =3P x5 =0.303531 are connected through time interval 8 = /5 (!!) as

inverse numbers. It is a mathematical fact: having increased the third invariable by a factor of
\'5, we find @ number reciprocal to core radius pw'. °
3.2945564... = 0.3035310™

—+1
At the lapse of a time interval equal to unit & = 5 , the core radius became a
number inverse to invariable W;w;. Upon that:

1) The product of core radius @ by invariable W6 presents a value reciprocal to 6 = \V5:

-1
0w X WO =30 x5 X |30xV5  =vE |
0.3035310...x 1.4733704 = 0.4472136

2) The product of "interval 8" by the core-building invariable and by the core radius equals

the Unit:
W9 X pw XV5=1

3) Angle B is prerequisite for emergence of the Third invariable. Angle 28 = 52°37' x 2 =
105°14'. The symmetry-of-similarities space is built by angle 2a = 104°40'. The intramolecular
bond angle of water molecule lies in the range 104° to 105° (Figs. 1.2; 7.5). Water is life. Thus
unfolds the biological sense of the "Unit ®" sphere.

4) The difference of squares of the second and third invariables is equal to 1.3708. In

guantum physics, number iis energy quantum, an invariable of thin structure (§= 1.3703).

/ -1
The rhythm of expansion (a step: from sphere Tw =2 (3CD X \/g) to sphere ab =/1; and

from sphere ab =+/1 to sphere AB = +/5) is comparable to the energy quantum.
Trebling and increasing number ® by the factor 8 = +/5 is an event: it involves

modification of the space (i.e. space-time) structure. Mathematical modeling shows that
spheres AB, ab and the third sphere Te are structures of inverse integers existing on opposite
sides of time interval 8. Here is the essence of the Point of origin geometrical model: the
innumerable multitude of spheres representing the symmetry-of-pairs law exists
simultaneously, which is proved by the Second Pythagorean Theorem.

[ -1
> Proof (see Fig. 15, 2-3). From similarity between Wyk and (pw’voo follows: pw' = (3(13 X \/g) = 0.3035310..

W,vo: T'w = 1.4733704 : 0.3035310 = 3.
1.4733704 X /5 = 3.2945564... = 0.303531071.
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Tabnuyal. YpasHeHue cummempuu nap.

mMPWMWNOMKEHMUWA

APPENDICES

Cummempun u aHmucummempus 4Yuces u 3HaKos
Table 1. Symmetry-of-pairs equation.

Symmetry and antisymmetry of numbers and signs

BTOPOro nopagxa

rotational symmetry

Bua cummeTpum Ycn. 0603Hau.
Symmetry type o o Legend
CummeTpua uvmncen °
—yucno N,
a e [ |10 e e O 1O e
Symmetry of numbers | o Y | | Y o = KpaTHo 1
number N,
b | AHTUCMMMETpPUA )
yucen o Ooj|j1oj] e o Olole Aliquot of 1
Antisymmetry )
of numbers Ol e Y = = oleoe O O -uncno 6,
¢ [CummeTpuA M aHTU— KpaTHO 5
CMMMETPUA 3HAKOB _ _ + O number@,
Symmetry a.nd anti- Aliquot of \/5
symmetry of signs
Tabnuya2. YpasHeHue cummempuu nap.
lNosopomHsie cummempuu
Table 2. Symmetry-of-pairs equation. Rotational symmetries
NoBopoTHbIE Oocn cummeTpun  Two-fold axes of YcnosHble

obo3HaueHunn Legend

EanHuybl Ea. 1 En. 2 Ep.3 Epn.4 ® ocb

Units ® Unit1 ® Unit2| @ Unit3 | ® Unit4a CUMMETPUM.
3BeHbA Links J o U ocb aHTH
CTpyKTypa CMMMETPUK
n3 2 3BeHbEB J ® axis of
2-link symmetry
structure G axis of

antisymmetry
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Tabauya3. MMamHadyames npumepos peuwleHus ypasHeHua cummempuu nap (YCI) Ha cgepe.
Pasmepubi 0518 nocmpoeHus cghepoi 8 Macwtabe 1= 50 mm. (Cm. puc. 2,3,5-8).

Table 3. Fifteen samples of plotting the symmetry-of-pairs equation (SPE) on a sphere Dimensions for building a sphere to scale:

1= 50 mm (see Figs. 2,3,5-8)

NeNe YpaBHeHue Ouametp Ean Pa3mep Ha yepTexxe, B MM.
yan CMMMeTpUK nap chepbl D Huua Dimensions on drawing, mm aNS+ A
(ven) Sphere dia. &5 mepbl
-of-pai B+ ﬂ\/g
spe smmetotoas | g e | A | a5 |8 | A5
1 2 3 mm4 5 6 7 8 9 10
B/A B/a
A<B 161,8
1 \/g +1 - 2- O\/g Jg 50 50 111,80 100 0 100.0 0
1729
2 8\/3 + 10 _ 15 — \/g \/E 6,202 62,02 110,94 93,03 13,87 106,9 0,125
L5 | 15++/5 8J/5-10
176.0
3 6\/5 +8 - 11— \/g \/@ 8,22 65,76 110,28 90,42 18,38 108,8 0,166
1375 | 11+4/5 645-8
181.23 0,250
4 4\/5 + 6 - 7- \/g \/g 12,12 72,76 108,47 84,89 27,12 112,0
1166 | 7445 445-6 7
184.1 0,307
5 13\/5 +21 22— 4\/5 \/@ 3,676 77,2 106,86 80,87 32,88 113.7
1048 | 224445 13./5-21
A>B 188,1 0,428
6 7\/5 + 13 - 11— 3\/§ \/% 6,565 86,12 103,7 72,87 44,44 110,2
0846 | 114345 74/5-13
189,4
7 245 +4 } 3-45 25 22,36 | 89,44 100 67,0 50 117,0 | 0,500
075 | 3445 245-4 1
190,2
8 5\/5 +11 _ 71— 3\/5 m 8,574 94,3 95,86 60 57,5 117,5 0,600
0636 | 74345 5J5-11
189,8
9 7\/5 + 17 - 9 - 5\/3 \/ﬁ 5,812 98,81 90,98 52,3 65 117,3 0,714
0529 | 9455 745-17 4
188,3
10 6\/§ +16 _ 7- 5\/5 \/ﬁ 6,402 102,4 85,89 44,81 71,57 116,4 0,833
0437 | 7455 6516
185,1
11 \/g +3 - 1- \/g \/E 35,35 106,1 79,045 35,35 79,04 114,3 1,000,
0333 | 14 \/g \/g -3
179,1
12 4\/5 +14 _ 3- 5\/5 \/ﬁ 7,808 109,3 69,83 23,42 87,30 110,7 1,250
0214 | 3455 45-14
172,9
13 2/5+8 1= 35 J65 13,86 | 1109 | 62,015 | 13,87 | 9302 | 1069 | 1,500
0125 | 11+3,/5 2,/5-8 7
169
14 3\/5 + 13 _ 1- 5\/5 170 8,575 111,5 57,52 8,575 95,87 104,4 1,666
0077 | 1455 3J5-13
166
15 5v5+23 - 95 530 4,856 | 111,8 543 | 485 | 97,73 | 1026 | 1,800
0043 | 149,/5 55-23
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Tabauya 4. Cummempuuu (— = —) 1 3aKOH 06PATHbIX ANXOTOMMUN:

Table 4. Symmetry and the law of contrary dichotomies.

A= 1/2 (58 +B)

B=1/2 (5« —A)

x=1/2 (F+B) p=1/2( «x —A)
NNEBAA YACTb © NMPABAA YACTb
Left part Right part
yCn-16
SPE-16 15=0,5(-5+35)=15 -15=0,5(5-35)=-15 A
175415 __35+/5 53013 _ 37236 _ 4 17=0,5(35-1) =17 +1=0,5(17-15)=+1
35—v5  17y/5-15 32,763 23,013
1618 = 1618 1.618 35=0.5(85-15)=35 -15=0,5(5-35)=-15 B
-1=0.5(15-17)=-1 +17=0,5(+1-35)=-17 f
yCn-17 5=0,5(-5+15)=5 A | 15=0,5(35-5)=15 A
SPE-17 20652 _ 17236 _ 7=0,5(-1+15) =7 « | 1=0,5(-5+7) =1 o«
7VELS 154vE 12,764 11),652
15-v5  745-5 16l = 1618 1618 15=0.5(35-5)=15 B | -5=0.5(5-15)=-5 B
-1=0.5(7-5)= +1 B | +7=0.5(15-1)=+7 B
yCn-18 7=0,5(-15429) =7 A 29=0,5(65-7) =29 A
SPE-18 36,068 _ 35708 = 13=0,5(-3+29) =13 o | 3=0,5(-7+13) =3 «
13547 _2943/5 1618 - 1618 1618
29-3V5 ~ 13V5-7 ’ v ’ 29=0.5(65-7)=29 B | -7=0.5(15-29)=-7 B
-3=0.5(13-7)= +3 B | +13=0.5(3-29)=-13 B
ycn-19 53=0,5(-35+141)= 53 A | 141=0,5(335-53) =141 A
SPE-19 67=0,5( -7+141)=67 « | 7=0,5(67-53)=7 <
67V5+53 _ 141+7V5 ig;gis _ 19566;1562 -
141-7V5  67V5-53 1618 = 1618 1618 | 141705(335-53)=141 B | -53=0,5(35-141)=-53 B
7 =0.5(67-53)=7 B | +67=0.5(+7-141)=-67 B
ycn-9 ycn -8 ycn - 16 ycn -2
SPE-9
7V5+17 _ 9-5V5 5V5+11 _ 7-3v5 3V5+5 _ 10-45 8V5+10 _ 15-5
9+5v5 7V5-17 7435 5v5-11 10+4+5 3vV5-5 15+v5 8V5-10
ycn-1
SPE-1
V5+1 _ 2-0V5
2+0v/5 V5-1
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W)
The Major Golden triad

9~

[
Puc - Toukn Wy, n Wﬁ.

i)

The Minor Golden triad

CoéepmeHHaﬂ CUMMETPUA; OTCYTCTBYIOT
CBA3U, NpeacTaB/ieHHble yncnamu HP,
Fig.  Points andW,, Wﬁ :

The golden Star of David,
the Minor and Major triads and
the Symmetry-of-similarities space.

Yron oA ~BEpwaHA nrraMas! Xeorca

(CEYEHHE NO ATOGEME)
ngle 4 - the Cheops Pyramid vertex
apothem section)

® Beikas SUAOMAS
>

__MAAAS 30ADMAS
¥ MPHAAA

& MPHAAA

YioaR—~YroA BHYMPHMOAEKYASPHOK
= 052786 CBA3H B MOA . BOAL|

Angle B - angle of intramolecular
bondin a water molecule

30710TbIE TPUAJIBL.
Golden triads.






















Bropasn KoHcraHTa
Second invariable

WV =@+ =@ .@p'=2

AB =45 af=1




ver -1 ver -6
SPE -1 SPE -6

13+745

= 1+\/§ Vv 3\/§+1
6

0/5+2

ver-2 W,
SPE-2

104845
J5+15

_A+a5 _b5-B -bJ5+B g

n_ b/5+B - A-on5 N —A+o5
yCir-12

SPE -12

B cnyyae “a” ypasHeHUe BbIpoxaeHo, 3=0.

B ocTanbHbIx cy4asx (b-g ) - aTo YeTbipexbyKBeHHble 14+ 4J§
aBHeHuA cummeTpum nap (YCIMN Ne 14,11 6,2,9,12). =

yp ™ p( ) 5v5+3

In case “a” the equation isin a generate form, 8=0.
In other cases (“b-g ”) we have the four-letter
symmetry-of-pairs equations (SPE 14, 11, 6, 2,9, 12).







Mape uucen HP 2:1 oteeualor Ase napbi uucen paga O — sbipoxaerHas 0\/5 o \/3 unapa 10:5
a/ (sbipoxaeHHOe) b/ ero agoiiHuK.

The pair of natural integers 2:1 correlates with two 0 -series pairs: degenerate pair 0\/§ X \/g and pairl0:5
a/ (degenerate form) b/ its duplicate

b) o535
4J5+10

w,

B B
(V) (V)

AB=A5 WVi=2 WW=VB AousB dimns dralE Braals
Otkypa cnepyer BVi=p =0

Whence it follows: BV1=f =0 Otkypa cneayer J : BJ =3:4;
Whence it follows: A J : BJ =3:4;

Szl 2

Nape uvcen HP 3:2 otsevalor ase naps! uncen paga 0 , napsi8y/5:v/5 wnapa 445:75
A pair of natural integers 3:2 correlates with 0 -series pairs: pair8\/§ g \lg and pair 4\/3 5 7\/3

_10+8J5 oA b) ®=+10+4J§
75+15

a) @

AB =325
wy =2
7




YCN-6

17V5+15 _ 35+v5
35-V5  17v5-15

Ao * i,

T Cling V( C'jw?«”s
N

2pva ko ¢
WP o LUprati
Ve da. opepes Wi,
bl f Whom wors
MU A BIE YUCAY

VL J\e




yCn -
7V5+5

5V5+11 _ 7-3V5
7+3V5  5V5-11

A




ycn - 10

13V5+7 _ 29+3V5
29-3V5  13v5-7




ycn-11 -

67/5453 _ 1414745
141-7V5  67V5-53




YCN Nell. Yucna HP v umcna paga B pacnonoxeHbl Ha pasHbix chepax. Chepbl «MEHAIOTCA MecTammy.
a/ Yvcna N Ha chepe AB = NS b/Yucna N Ha chepe .

SPE 11. Natural integers and 6-series numbers are arranged on different spheres. The spheres “change
places”.

a/ Numbers N on sphere A8 = \E b/ Numbers N on sphere \/I

Puc. 13. Tpemba KoHcmanma
Fig. 13. The third invariable

7.l

YCMNe2. Yucna HP numcna paga 0 pacnonoxeHbl Ha pasHbix chepax. Chepbl «MEHAIOTCA MecTammy.
a/ Yucna N Ha chepe AB = \/g b/ Yucna N Ha chepe AB" =1

510445

- 7J§+15 SPE 2. Natural integers and 0 -series numbers are arranged on different spheres. The spheres “change
places”.

a/ Numbers N on sphere A8 = \E b/ Numbers N on sphere ¢ «/I

A

Puc. 14. Tpemes kKoHcmaHma
Fig. 14. The third invariable

7.3







TpeTtbs KoHcTaHTa
Third invariable

¢3 +¢~I }/.'2 }5
W' = ol |
o+ NG




—ii

/o

Z
= [} = E—— -
P k
- omm "
e
E— -
s
=
e - —
-
=
—
’
" .
—
=T
: —
-
N
i
i _—
>
e
o
f
——
"
[
—_— [
: T
a—————
= _——— i
= -
L T R = "
g LT —
— 1 1
= —
= T -





































S-cummeTPug
) U= ISl =w
2 U-cum '\ MeTpra

V=] [sl=w.

R=S+U

BOCEMb ochopHbix g, opyr.  —CI8NL basic forms.




10 e m:
Birds-ofpreyegg

|2 Parcoma Pecten
Pectenshell

Puc.38. Bexmopweill mpeyzonswuk S,U,R u eeposmusie modeau U-, S- npocmpascmea

Cneea: 1,3,4/ npep Beitne: 1 = Qs =+1; 5, 6/ Nepsoo6passl JAMKHYTOrO NPOCTPaHETBa: n =—1 .
Cnpasa: 7~ 14/ Buuocummetpun * (U, S), socnpoussogsuime obpazel, agexeaTHbie
OCHOBONOAAraoWMM POPMam UBOHA Npupoasi: 11 =12,

Fig. 38. Vector triangle, ._S;,ﬁ,i, andposbkmodekofhu-;&m.
Atleft: 1, 3, 4/ preexistence: n = 0;n = +1 ; 5, 6/ the prototypes of closed space: 7 =—1 .
Atright: 7 to 14/ the generative images adequate to basic foms of wildlife. rn = £2*',




npoToAiLo
proto-egg

wnanka rpuba
mushroom cap

ANLO XULLHBIX
birds-of-preyegg

o)

nesnKaH
pelican

JMK C)

human face

f)

A610Ko
apple

ANLLO YTUHBIX

g

seashell Pecten

Puc. 39. BekmopHoe ypasHeHue E,U»,R u gpopmbl xcueoii npupodol
Fig. 39. Vector equation S,U ,E and the wildlife forms

7

: K0J106yC
OpidH colobus
sea éa gle

W1Mna H3e
chimpanzee

AenbGuH

dolphin Smma Hywn KaHr

Immanuel Kant

Pecten

MeYe XBOCT ANOHCK Ui
horseshoe crab




1 L
‘ < ®,=1,4655712
i \ :
' ® "= 0,8688370

2
3

®, = 0.754877

(0]
0.80009 = ®

s T T
2) o'=w+1 6) ol=w+1
®;? =1.754877

o' =0.682327

o, =0.5436891

®7 =0.4655712

D, =1,4655712

®, =0.7548777

@D, =1.754877

)mj: 0.4655712

0.4655712 - @'
. R
4

Puc.10.5 Bocemb ocHoBOMnoAarawowmx +,-,U, S buocummeTtpun

Eight fundamental forms in biosymmetry: +,-,U, S




SMMTICh|

B

S

BrLos sl
Vo= 0577
V545 =1.291

POMOgiL0

1-3;6-8. MeTamop¢o3bl 3naunca

OLFF —>oo;B/M—>oo

4. WcuyesHoseHue anaunca npu F, F, = b.

5. NpoToanuo: 1S =.1,S

1-3; 6-8. Metamorphoses of the ellipse

O0LFF —>oo;B/M—>oo

4. Disappearance of the ellipse when E E =b.

5. Protoegg: ;S=.45,S
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Symmetry-of-similarities space Continuous
similarity
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Great
Golden Triad
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- AuxoTomua OTPe3KoB W yrnos |

[lnaroHasibHble 30/10Tble TPUaabl l

BHyTpUMOnieKynsapHan CBA3b ‘
B MOJIEKy/se BOAbI

Dichotomy of line
segments and angles
Intramolecular bond in
a water molecule
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J 44
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Hlk]_: k1f2= klfz: f202= (D+1




[IpaBunpHOE COeAMHEHNE IPaHei OTHOMMEHHBIX U Pa3HOMMEHHBIX ITPH3M
Correct blocking of tetrahedrons

CoeauHsI0TCsS OJIHOMMEHHBIE npnst Cognominal prisms

CoeuHAI0TCS Pa3HOUMEHHBIC MPHU3MBI Heteronymous prisms

s | 6 | 7 | 8 |

L2(—)R1 Rz(—)Ll Tl(—)Tz Tz(—)Rl

Mpunama Ne1 Mpuama Ne2
Prism Nel Prism Ne2

No*t NOv

YcnoBHble 0603Ha4YeHUs
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Golden-Section triads
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3epkasibHas CHMMETpPHS IpeoOpasyeT YObIBaroLIHit
pan 3C B mpoCTpaHcTBO cuMMeTpuu nonobumii (71CIT),
OTO MPOCTPAHCTBO MPSIMOTO yIIa w2 ,n U cBsizeil P
Hasosem a1y durypy « vo -pomo». Tpeyronsauk IIpaiica
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Symmetry-of-similarities space

Symmetry-of-similarities space (SSS) is a space dominated by
right angle w2, 7 and links @%. Let us name this figure, created
by the Price triangle assuming 8 orientations, "A-rhombus"
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V=

_15 1 1
(@x3)x 3
0.1836002 3 0.1134712

C(+)

Cen

=4 15 1
2
. (P x3)x 1
0.1836002 ) 0.1134712
2 1 3

D(-)

VD(—)

1 1
(@ x3%)x
0.1836002 1 3 0.1134712

Puc. 8 Katanor TeTpasgpos.
Fig. 8 Catalogue of Tetrahedrons




W

Puc. 28. Modynb npocmpaHcmea cummempuu nodobuli, A-pomb

a/ Tetpasgp A. MNorpyskeHue B rybuHy B putme \/5 :
b/ 3nemenTbl A-pomba: TeTpasapsi A, B, C, D, E.

Fig. 28. A module of the symmetry-of-similarities space, A-type rhomb

a/ Tetrahedron A. Downsinking in the rhythm of \/5
b/ A-rhomb elements: tetrahedrons A, B, C, D, E




minor magor

3)




IeBoe
A- coeanHeHne

Mpuama

Ne1

N - major. AAD

i
JleBoe
B- coegnHenne

Mpnama

Ne1

O - minor. BBC,,,




AA\D(*')

d. | |
¢ b

MpaBoe a
A- coegmHeHne

Mpuama
Ne2
N - major. AAD,,,

s
i
MpaBoe

B- coeagnHenne

Mpuama

Ne2

O - minor. BBC,,,










A
A
\VANA

YoVAV
\VAVAV £-%
VAVA >¢<w<>
¢
WV,

2\
Vi
AVAV
A
BN amn
\VAVAV/ ey
/N JAVAVAY
AN o LY A
\VASIAY; \VASA
\VAVAV/ \VAVAV







Part 3

MASTER’S TOOL

Natural sciences broke apart crystals, live cells and subparts of the units of live and lifeless
substance. On this way there occurred a great breakthrough in electronics and biology. But the
general principle of the units-of-being form-building — the secret of harmony — is inaccessible to
natural sciences. It is the field of art and mathematical sciences. Geometry is an area of insight
into the laws of integrity in the great and small. Geometry speaks in language of numbers. The
number implies commensurating. The notion of number always implicates a pair of numbers.

To compare the size of a piece of wood or stone to a palm span; to commensurate a leap
of a dangerous beast and run of his own feet; to grasp the phenomenon of geometrical
similarity, so as to draw, create symbols, — those are the tools of brain. The language of signs is
a corner stone of civilization. The hand, step and foot became standard units of
commensuration. Commensurating supplies us with information on world around, — and
consequently, "the World is number". The Unit — a symmetry-of-pairs code = the Second

Pythagorean Theorem — is not a phantom of speculative thinkers, contributors to the problem
of harmony. It is the very history of civilization. The epoch of blossoming sacral knowledge has
left convincing, incontestable evidences for that.

The compasses from the Therm Museum in Rome — master’s workplace tool — and the
proportional tree of Parthenon
Proportional compasses, whatever their aperture may be, feature two reciprocal

1 a . . . . .
numbers: —= 5 which embody avaldoyia, i.e. proportion. Two pivotally crosswise connected
(.1

legs of such compasses expand and create two similar isosceles triangles. The distances
between pointed ends of two paired legs on the extremities of compasses are the third,
invisible bases of two similar triangles. The compasses represent an immense technology which
deserve a good look through. Essential prerequisites for such technology are high culture and
workmanship in executing due operations at a proper site, the feeling, insight and understood
sequence of operations. Understanding the procedures involving the use of the Therm Museum
compasses at creation of the Parthenon dimensional-space structure casts some doubt on
current views regarding a role of proportions in creative process and contravenes the principles
(if any!) of applying proportions by the modern architectural school. It is my duty to leave for
the future a lesson given by Phidias and to show how the Master works.

We know four antique proportional compasses.*® Two of them are set on doubling, 1/2 =
0.500. The third ones, glorified, stored in the Neapolitan Museum of Arts, are set to the ratio of
the Golden Section, 1/® = 0.618. The fourth — those from the Therm Museum in Rome —
reproduce ratio (y'5- 1) /4/5=0.553.

The Neapolitan "golden" compasses have been discovered in a workshop of the sculptor
in Pompey, and many see it as a convenient tool for harmonization of the form. But it is not the
whole truth. Art is inseparable from figurative associations. The Golden Section is an
impersonal principle, unrelated to such associations. It is universal. The Greeks supposed the
Gods to be similar to people in all respects, but much more powerful. The key to universal
gamma of ratios capable, with the use of simple techniques, to reproduce in stone the tenfold
scaled-up image of a man, give compasses from the Therm Museum in Rome (Fig. 16.1). They

B BpyHoB H.W. Mponopunn aHTUYHOW U CpeaHeBEKOBOM apxmnTekTypbl. MockBa, 1935 (Brunov N. I.; Proportions of
the Antique and Medieval Architecture; Moscow, 1935).
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employ, as one of linking alternatives, the Golden Section. Possibly, the Therm compasses are
an exact copy of those used by the Parthenon builders.

Application rules of any proportional compasses are elementary. There are only two
techniques:

1) Commensuration of sizes. At downscaling, the initial size is set by a prick of long legs;
the sought-for size is found by a prick of short legs. At upscaling, the initial size is set by a prick
of short legs; the sought-for size is found by a prick of long legs.

2) Doubling of sizes is achieved by half-round turning the compasses.

What is the effect of these simple techniques? One commensuration plus one doubling
realized by proportional compasses from the Therm Museum in Rome build a proportional
scale necessary and sufficient to achieve dynamic equilibrium of the masterpiece dimensional
structure in all its details. The proportional scale created by this procedure is presented on Fig.
16.1. You see there segment bc' = 1.447. Points a, ¢ divide this segment into three parts):

bc =0.553, ac =0.447, ac' = 0.447

The golden octave of interpenetrating similarities of the double square system®, which is
necessary and sufficient to the architect, is reproduced exhaustingly:

1) identity ca: ac'= 1.000 = 1/1
2) doubling/dichotomy ca: cc'= 0.500 = 1/2
3) Golden Section, or

"the first invariable" cc':c'b=(0.447 x 2):1/447 = 0.618 = 1/
4) Golden Section squared bc:bc' = 0.382 1/®°
5) half-golden ac':bc = 0.309 /2
6) double golden ac:cb = 0.809 ®/2
7) quinary symmetry ca:ab = 0.447 1/+/5
8) "the second invariable" cc:ab = 0.894 2/+/5

The golden octave is resulted from juxtaposing three numbers (®,/5, 2) to number 1. So

in optics and painting: three conjoining colors give "light", i.e. the white color (1), but when
intermingling, they make all remaining colors palette. Analogy is perfect. More than that, eight
mentioned pairs of numbers are similar to eight sound steps of the musical octave.

To possess a tool is not the same as to command it. The proportion is correspondence of
an art object as a whole, and correspondence of all its members as well, to a part accepted as a
basic, initial unit. The proportion is "avaAoyia”. The Parthenon is likened to a tenfold scaled-up
man. The growth of "a well knit man" is six feet. Human foot makes 1 ft, its length is equal to
that of a head with neck, five foots make the height of human body measured from the bottom
of planta to sternal notch in the base of neck. The Greeks named the column shaft (a symbol of
slenderness, beauty and load-bearing ability) with a word “ooua” that literally means "body".
The column capital (a head) in the Doric order, as a part of structure, is a pad at the junction of
architrave stones. This being the case, and as stated by Socrates, the son of a stonemason,
descending from Daedalus generation and being stonemason and sculptor in his own youth, —

'® . Lesenes. 3onotoe npoctpaHcTBo. KocTpoma. Mpomamsaiii-M, 2006. c. 26-27 u 42-49. (J. Shevelev; The
Golden Space; Promdesign-M Publishers. Kostroma, 2006, p. 26-27 and 42-49).

66



"the best connection afford mean ratios" , — proportion of the Parthenon was defined by
number +/5, the mean proportional of numbers 1 and 5:
1: /5= +/5:5=0.447
It is extremely important to note: taking human body as a model of strength and beauty
(1/5), the master not only subordinated to this ratio proportionality of the column shaft, but
also extended this link to proportionality of the column as a whole, including the capital. The
mean proportional of numbers 1 and 5, link 1:+/5, was applied by analogy to many other parts

of the temple, ranging from the link between a 100-ft stylobate width and its length to such
small details as the height of a cornice plate, height of hypotrachelium, depth of flutes. Those
links were applied not in the same key, but ingeniously, in a variety of ways, as appropriate to
the nature. The Greeks understood the force of polyphony. The main theme, quinary
proportion 1/ \/5 = 0.447, was applied 6 times from 11 where it might be necessary; the

second one, golden proportion, — four times, and in a rather original manner. Where a
contrasting link between the column shaft height and stylobate width was necessary, and
where it was desired to reinforce the colonnade power (at temple corners), the master had
twice applied semigolden proportion 1/2® = 0.309: firstly, as a ratio of the column shaft height
to stylobate width, and for the second time — as a ratio of the truncated corner column spacing
to column shaft height. Moreover, he connected the total load on column shafts (considering
total height of the capital, entablature and fronton) with the column shaft height by means of
link ®/2 = 0.809 (double golden proportion) (Fig. 16.1, 3, 4). The third theme: the second
invariable, 2/~/5 = 0.894, connected the truncated corner column spacing to the height of

entablature (Fig. 16.4).

Collapse of “overthrowing” the double square system

"The connection of parts and whole established by you in the Parthenon on the Athenian
Acropolis is convincing, exact, is more than beautiful!" — such words could tell me diligent
professionals/opponents. But they kept mum. As if there were no publications.17 Instead they
have noticed inaccuracies. Where | see number 1/+/5 = 0.447 (stylobate commensurability, the

ratio of the column diameter to column spacing, subdividing entablement into architrave, frieze
and cornice, etc.), exact measurements discover integer-valued ratios. Sometimes 4:9 = 0.444,
sometimes 31:69 = 0.449. Therefore the opponents believe in integers and, sometimes, in the
Golden Section. But they refuse to believe logic of classical antiquity, which had explicitly,
univalently, once and for all identified concepts of analogy (likeness) and proportion (number).
The academic science (the theory and history of architecture) has denied intelligence to great
Phidias and all his followers (as well as Egyptology — to builders of pyramids), crediting them
not with bright reason, but with senseless manipulations with integer-valued ratios of unknown
origin.

To establish the truth, | ask two questions: 1. Why is the height of the Parthenon column
shaft equal to 31 ft (as noticed by Andrey Chernov), instead of e.g. 30 or 36 ft? 2. How could the
master embody in stone the great geometrical conception, using labor of many tens masons
and other builders, without a generally accepted standard of measure? And | myself furnish an
answer.

Y Lib.: lFeomeTpuueckan rapmoHus, 1963. (Geometrical Harmony, 1963). Magazines: “Hayka 1 %u3Hb”, 1965, No §;
“Apxutektypa CCCP”, 1965, Ne 3, and many more.
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1. The Parthenon is a 100-ft temple (the “100 ft” is stylobate width). The occurrence of a
31-ft dimension in the 100-ft temple is due to the following reasons: firstly, 31 + 69 = 100, and
secondly, 31:69 = 1/+/5. Integer-valued relationship 31:69 = 0.449 offers a rather close

approximation of number 0.447. Considering that any architectural form is geometrical, it
becomes obvious: we are facing the geometry. The ratio of a double square side to its diagonal
is the main factor. This is evidenced by the right-angled ground plan of stylobate, where
colonnade plate axes, locations of each column and each wall of the temple have been defined
and drawn.

2. The answer to the second question is not so simple. Two circumstances are to be
noted. To begin with, architecture is not bookkeeping. The impression of harmony is due to
singularities of perception. Breath is peculiar to architectural forms. A column is diminished, i.e.
its diameter decreases upwards (entasis), and the generatrix of shaft is made bent so as to
appear as a straight line. Stylobate is curved, it raises to the curve center; the corner columns
are thicker than ordinary columns, etc. The Parthenon proportion is by necessity divaricated.
The number fluctuates as a sounding string. Therefore the form lives. The width of abacus of an
ordinary column varies within several centimeters. The difference in thickness between
ordinary and corner columns is 42 mm.'®

Secondly, building process is inconceivable without application of a measure. The
measure is a language interconnecting people and material. Number 1/+/5 = 0.447 has two
magnificent integer-valued approximations. The first of them sets contrast high (— 0.003), it is "
v 5-diesis", 4:9 = 0.444; the second reduces contrast (+ 0.002), " +/5-bemolle", 31:69 = 0.449.

And we see: moving away from geometrical idea of interpenetrating commensurabilities
linked by a chain of analogies to integers was favorable for builders and did not put sudden
obstructions for the master, who ingeniously used this divarication as a means for spiritualizing
and anthropomorphization of stone.

The Parthenon is, firstly, an idea, image; secondly, it is material (pentelic marble of a
warm flesh-color associated with human body); thirdly, it is embodiment — a method of
avaloyia.

The man is a perfect unit of the nature. From here also made its appearance the
Parthenon, a hymn the quinary symmetry, to life. A hymn to the human body inheriting the
Golden Section:

o 1
V5/1= G+ S

Hence, "in the beginning was the Aopo": the Word-number. The form of Parthenon

spontaneously showed an image of metaphysical Unit % + % to which my book is devoted. It

embodied the Unit in marble of the perfect Doric temple colonnade. The temple is created after
the image and likeness of man. The idea dominates in the act of creation. So, "in the beginning
was the Aoyoa": the Word-number.

The World is number! And without him was not any thing made that was made.
The proportional compasses from the Therm Museum in Rome build eight numerical

ratios — a complete "octave of accords", which is sufficient for definition of dimensional
structure of the Athenian Acropolis temples, by a sole measurement of initial value and two

18 . . . . Lo01 + 1543
The Therm Museum compasses make clear this difference: the mean design value of diameter —————

=1.922 m was modified by two corrections: 13 mm and 29 mm. 13:29 = 1/ w.."E . An ordinary column is more

slender, its diameter equals 1.914 m — 0.013 m = 1.901 m; an angular column is thicker, its diameter equals
1.914 m+ 0,029 m=1.943 m.
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pricks of inverse legs. Connection leitmotif 1/+/5 = 0.447 integrated sizes of parts and whole in

the manful Parthenon, whereas a proportion leitmotif of the womanlike Erechtheum™ is the
ratio 2/~/5 = 0.894.

A tool capable to build rectangles composed of each other (i.e. to create a gamma of
commensurabilities) and thereby create sensation of harmony, integrate parts in a whole, — is
at all times in-demand, intentionally or semi-consciously. Antiquity had created compasses. The
Middle Ages have generated measuring cane®. In the middle of 20th century a spall of such
cane is found by A. Mongait's archaeological expedition in ancient Novgorod, in an occupation
stratum of the early 12th century.

Basically, it is a conjugate measure: two proportional compasses joined together. One of
four faces of the Novgorod measured cane is void, and on both its sides — on three remaining
faces — are plotted biconjugated size scales. First pair of scales reproduces double golden
proportion ®/2 = 0.809 including the measuring sazhen (full reach of arms) and Tmutarakan
sazhen (the double step). Second pair of scales reproduces ratio 1/4/2 = 0.707 with the

Tmutarakan obligue and Novgorod oblique sazhens. The proportions of medieval Russia
temples and those of the Ascension Church in Kolomna, outside of Moscow, are related to the
described or a similar measuring cane.” Measuring cane is a tool meant not only for developing
conceptions (just as compasses), but also for work on construction site. Thus the problem of
incommensurability of a side and diagonal of square and double square is automatically solved.
The question: how the master on a construction site will pass over from geometry to integer-
valued ratios? — does not come up. The problem is solved by the equal or doubled counting of
units which are read off on two geometrically conjugated scales.

It is interesting to grasp meaning in the philosophy of Units. Let us try to relate the origin
of the Therm compasses to the truth that the nature of Unit is binary.

Unit® =~ 5+ —1
Unit /5= /1 + 1/
Unit 1 = ®/1— 1/

Dividing Unit 1 in two equal parts generates numbers 1 =

b |

b3 |

+ — . The ratio of the Therm

Museum compasses, 0.553, results from division of unit 1 in two unequal parts, in a dynamic
ratio: 1 = 0.553 + 0.447. It is logical to assume that "the second half" of unit 1, the proportional
compasses 0.447 explicitly set on a theme of "man", also existed. Employing one

——1 ——1
commensuration and a prick of inverse legs either side: (1+ 5 ) and (1 — v5 ), the

imaginary compasses 0.447 draw picture every bit as presented above: the golden octave, eight
ratios necessary for the master (Fig. 16.1). It is remarkable that compasses 0.447 really existed,
3200 vyears prior to birth of Phidias! This is confirmed by an image of conjugate measure, a
relief, skillfully cut out on a wood board amazingly preserved over a span of almost five
millenaries®”. We see there two measuring canes interconnected lengthwise as 1 and /5 in the

arm of architect Hesi-Ra, the builder of the first Egyptian step-pyramid (Fig. 16.3).

Y llegenes W. LL. MpuHumMn nponopuun. M., CTpoimnspaT. 1984. ctp.96-106 (J. Shevelev; The Principle of
Proportion; M., Stroyizdat. 1984, pp.96-106).

%% Modern architecture is also looking for combinatorial standards. The key is in our research.

? The first half of the 16th century. lbid. pp.165-171.

22 The connection between the lengths of the measuring rods on the carved panel depicting architect Hesi-Ra
1/+/5) in close connection with the Parthenon proportion, golden ratios, and the double square was traced by me
and repeatedly published in 1962-1963.
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All four widely known proportional compasses, and also the fifth, imagined but quite real
ones (the Hesi-Ra measuring staffs) originate from a simple geometrical figure of double
square. And precious numerical ratios concealed in the double square, — the ratios representing
the O®-structure as whole, — were materialized ages ago and kept for the future in a long-life
material, granite. | do mean the inner space of the Pharaoh Cheops funeral chamber, a heart of
the most grandiose and mysterious pyramid. The floor in this chamber is configured as a double
s@igare; the end wall reproduces the second constant of natural geometry, commensurability 2/

. Different combinations gained by addition of sizes inherent in faces of the funeral chamber

have defined slope angles of facing of all ten great pyramids in the sacred complex of Giza. Just
in their diagonal sections, instead of apothem sections. Because the edges converging to apex
create the skyline of a pyramid, its image read against the sky. In practice, erection of facing
starts with laying of the corner block (rib).? Let us denote pyramid height by H (measuring from
the level of platform which supports the facing, up to the pyramid apex) and by B — projection
of edge on the platform plane, following which we determine the mentioned diagonal sections
(Fig. 16.6):

1) H:B=1:1 rhomboid Snofru pyramid (south), base portion
H:B= 2 1 (1+2) rhomboid Snofru pyramid (south), top portion

2,3,4) HB=2 1 (v5-1) Khuni, Cheops, Neuser-re pyramid

5,6,7) H:B=(2+2) :(y/5+2) Khafer, Nefer-ir-Kare and Pepi Il pyramids

8) HB=(1+2) :(2+2) Mykerinos pyramid

9) H:B = (V2 +2):(2+2) Sahure pyramid

10)  H:B=(+5+2):(2+2) Unas pyramid

Inexhaustible energy of creativity hidden from time immemorial in the Double square
boggles the mind. There is a natural problem. Why in a thousand-year history of pyramid
building, the First triangular pyramid was the wisest one, and why, being prior in tempore, it
hides inexhaustible sense in its core?

Why this sense is so affined to mathematical texture of constants and magnitudes of
Natural geometry? To an image of three spheres nested into each other, to the kernel of the ®-
sphere Unit, which takes shape in the present-day ideas about structure of the world and in
abstract speculations on the nature of number? We are facing, probably, with memory of a
Great civilization. However interesting it may be, to know, what kind of Civilization it is,
whether Terrestrial Atlantis, or alien, cosmic, — the overall objective is to penetrate as deep as
possible into its ideas and knowledge using all ways accessible to our intelligence.

Kostroma
October 14, 2014

2 For more details, see W. LWesenes. OcHoBbl rapmoHun. M. 2009. (J. Shevelev; The Fundamentals of Harmony;
Chapters: At the Dawn of Civilization, Ancient Proportion, and Paired Measures in Ancient Rus; M. 2009;).
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