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ORNAMENT

	 When	I	first	stood	in	front	of	the	rich	mosaic	friezes	in	Pella,	I	related	them	to	
the	zoomorphic	and	fantastic	illustrations	of	the	New	Testament	of	Kelth	and	the	com-
plex	interlacings	in	the	ornamental	geometric	friezes	of	Dipylon’s	vases...	Artifacts	
that are not attributed to the time of their creation, but the spiritual beauty to which 
they	are	devoted!	Yes,	these	are	ornamental	patterns	related	to	the	floor	mosaic,	books	
and	ceramic	ware,	filled	with	different	material	and	intended	for	different	needs.	In	
this sense, they are a part of the so called “applied art”. But what is “applied” and what 
is	“fine”	–	this	is	a	different	topic	that	I	deliberately	abandon.	However,	I	cannot	agree	
that	the	literal	translation	of	the	Latin	verb	“ornare”	–	decorate,	defines	it	as	a	decora-
tion of something more important. For it is not by accident that Leonardo has made 
his	famous	interlacings	with	a	love	as	big	as	the	love	for	his	paintings	and	scientific	
discoveries.
	 Ornamental	composition	–	let	us	call	it	like	that	–	is	a	part	of	the	fine	arts’	palette.	
Still, what is the difference between them? Both are made with knowledge, emotions, 
and	talent.	I	do	not	rank	them	in	terms	of	importance,	yet	at	first	glance,	the	emotion	
in	fine	arts	dilutes	knowledge	a	little	bit	and	prevents	compositional	principles	from	
manifesting themselves more categorically. But this is hardly so. The canvases of 
Rembrandt, compositionally built on the basis of strict resorting to the golden cross, 
speak something else. So do the wonderful multiplanar compositions of Poussin and 
the	passion	for	scientific	perspective	and	anatomy	of	the	Renaissance	masters.
	 Ornamental	composition	is	subjected	to	the	laws	of	fine	arts,	but	it	is	definitely	
categorical in the process of construction. There is an iron bond between the laws of 
symmetries and its structure. There are one or several shapes that are repeated peri-
odically and form the ornamental lines. These lines connect differently in a certain 
way and conquer one plane. Penetrating the space, they cover the volumetric bodies. 
Thus, we reach the motif, the linear ornament, surface and volumetric ornament. Of 
course, we cannot exclude the role of the color, the light with its shades and nuances, 
with	the	carving	into	the	material,	and	of	the	material	itself.	(By	the	way,	I	still	can’t	
forgive the Ancient Greeks for painting the wonderful Pentelikon or Thassos marble 
in naturalistic colors!)
 A great number of papers have been written about the ornament. Lots of infor-
mation	is	also	available	online;	however,	in	this	paper,	I	will	exclude	the	ornament’s	
history and styles. I will use with gratitude the works of Owen Jones (1809 – 1874) 
“The grammar of ornament” and Auguste Racinet & M. Dupont- Auberville “The 
world of ornament”, with their wonderful illustrations, but most of all – the work 
of	Jules	Bourgoin	“Theorie	de	l’ornement”	(edition	of	Ducher,	1883).	Thanks	to	the	
work	of	Bourgoin,	I	was	able	to	make	an	in-depth	characterization	of	the	motif	and	its	
relations,	the	ornament’s	nomenclature	–	something	absolutely	necessary	for	a	profes-
sional	criticism	and	accurate	scientific	research.
 I must also express my special gratitude to Martin Gardner for his “Mathe matical 
games”,	and	David	Klarner	for	the	“Mathematical	gardner”	–	collections	of	amusing,	
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yet real mathematical wonders… They have helped me get acquainted with the prob-
lems of tiling through Marjorie Rice and Doris Schattschneider, the non-period tiling 
and	mosaics	of	Roger	Penrose,	the	snakes	of	Heighway,	the	Coxeter-Escher’s	circle	
limits, and many other phenomena of the mathematical thinking.
 All this has enabled me to link the classical theories of ornament of the 19th 
century with the discoveries of the 20th century. 
	 As	I	have	already	mentioned,	ornamental	composition	obeys	the	laws	of	fine	
arts. Here is why I will start with these general laws.
 Once, while I was searching through the archives in the library of the National 
Academy	of	Art,	I	came	across	a	reading	that	looked	like	a	children’s	book	at	first	sight	
– “Comment composer un tableau”. The author, Jose Maria Parramon, intrigued me 
with a quotation placed in the beginning of the book. When asked by Walter William 
(Director	of	the	“Architectural	Magazine”)	about	the	rules	of	composition	(let’s	not	
forget that this is the period of normative esthetics), the esthete John Ruskin replied:
 “There are no rules of composition! If it was possible to compose with the help 
of rules, then Titian and Veronese would be ordinary people like everyone else.”
 I have to admit that the thought of breaking free from the compulsory rules and 
dogmas appealed to me, as it would appeal to any artist, because it is mainly related 
to free thinking. Further in the book comes the comprehensive thought of Plato: “To 
compose means to seek diversity in unity.”
 How general and how exact! We could also add the following phrase: unity in 
diversity,	as	well	as	a	center	of	composition,	but	this	does	not	change	the	definition	
given by Plato.
	 These	quotations	made	me	pay	attention	 to	 this	book,	systemize	 the	author’s	
statements,	but	also	to	intervene	significantly	in	the	matter	of	symmetries,	the	golden	
section, golden cross, proportionality, the Modulor of Le Corbusier.
 If a blank sheet, wall or canvas can be a synonym of unity, while an ornament 
too complex in terms of composition, or a painting of the same parameters point to 
diversity, then these are the two poles of the possible compositional solutions. In the 
first	case,	the	author	has	infinite	options	and	full	freedom	of	expression,	yet	there	is	
also the anxiety of not knowing the result which still exists only in his mind. In the 
second case, there is the total depletion and exhaustion of his creative abilities in a bad 
direction. Therefore, we can say that the compositional solution must lie somewhere 
between these two options. The selection of the motif or motifs (how many) when 
choosing the rhythm (how) in the selected colors, in the proportions, in the scale, in 
the choice of background – these are all questions that the artist must decide for him-
self, without any guarantees for success and recognition...
 The main question is how to achieve diversity without breaking the unity?
 If we assume that a square is a blank space – symbol of unity, inserting another 
square within it would lead to some diversity while respecting and even underlining 
the basic motif (Figure 1).
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Figure 1

 In general, diversity out of a blank space is achieved by complementing it with 
one or several objects. Naturally, more elements lead to more diversity. What is more, 
if we add the insertion of color, color and graphical contrasts, the contrast of motifs 
and	sizes,	the	different	scales	and	factures,	the	different	states	of	the	figures.
 All this can be good, but until when? The answer comes from the different 
methods used to achieve unity.
 First of all, we have to reduce to the required measurement unit the number of 
elements	and	phenomena	related	with	them.	We	have	to	find	those	things	that	are	com-
mon,	to	underestimate	the	things	that	definitely	divide	them,	to	achieve	a	solution	in	
terms of style, color, graphics or volume that join them in one entity.

LET’S START WITH PROPORTIONS!

 Proportionality is an equation of two proportions – ab
c
d= , where а is not equal 

to c, and b is not equal to d.	How	to	construct	two	figures	that	are	proportional	to	each	
other? We choose randomly line segment а and line segment b and construct a rec-
tangle with diagonal АВ. Then, again randomly, we select с (parallel to а) and from 
point А1 we draw as a line that is parallel to the diagonal АВ, the diagonal А1В1. The 
length of the latter is determined during the construction of the new rectangle with 
sides с and d. In	other	words,	it	is	obvious	that	the	proportionality	of	these	figures	is	
determined only by the parallelism of their diagonals. In the case of inverse propor-

tionality, we have the proportion ab
c
d= , where а is equal to d, and then the diagonals 

of rectangles intersect at right angles (Figure 2). On Figure 2, the last two drawings 
can be facades of architectural sites where both direct and inverse proportionality are 
applied – something that has a comprehensive, though boring effect. And this remains 
a main method used in architectural design.
 There is and there has always been the problem of perfect proportion.Gustav 
Fеchner’s	experiments	prove	that	such	harmonic	proportion	really	exists	and	that	it	is	
the most preferred proportion by the participants in his experiments. Using as a start-
ing point one square and gradually transforming it into two squares, he established 
that they consider the effect of a rectangle in proportion 5

8
 to be the most beautiful. 

But this is the golden section! (Figure 3)
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Figure 2

 

Figure 3

 After Pythagoras and Plutarch, Vitruvius, from the time of Octavian Augustus, 
gives	the	following	definition:	“For	a	distance	divided	into	two	uneven	parts	to	look	
appealing and esthetical, between the small and larger part there should exist the same 
proportion as between the large part and the entire distance.”
 If we proceed from the dynamic rectangles of Jay Hambidge, where starting 
from the square and its bent diagonal and from the next similarly bent diagonals of 
the rectangles, we reach to a rectangle made up from the two squares with a diagonal 
equal to 5  (Figure 4).

Figure 4

 1        2       3            4

 Let us proceed from rectangle 4 on Figure 4 (Figure 5) where AB = DC = 2 
and AD = BC = 1. We draw a circle with center point C and radius BC which crosses 
AC in point C0 and the continuation of the same straight line in point A0. We draw a 
circle with center point A and radius AC0 which crosses AB in point B0. This is how 
we construct geometrically the division of line segment (AB) into a “golden section” 



9

(from point B0). We draw a circle with center point A and radius AA0 which crosses 
the straight line AB in point E.	The	line	segments	along	the	horizontal	line	B0B, AB0, 
AB and AE have approximate lengths of 0.764, 1.236, 2.000, 3.236, respectively, and 
represent a part of an order of Leonardo Fibonacci (published in 1202) where each 
member after the second one is obtained as the sum of the preceding two numbers, 
and the ratios of each member divided by the preceding one are approximate fractions 
of the “golden section”.

Figure 5   

 Here	 is	another	modification	of	 the	method	for	constructing	 the	“golden	sec-
tion”: We have square ABCD. The diagonal A0C of its half A0BCD0 has a length 

of 5
2 . We project this diagonal on the base A0B – this is how we determine point 

B1 and obtain a rectangle with sides B1C1 = AD = 1 and AB A C1 0
1
2

5 1
2= + = + .  

But this is the “golden section” which is denoted by the letter j, while the reciprocal 

ratio is 1 5 1
2 0 618

ϕ
= − = . ...  If the golden section formula is ba

a
a b=
+

, then in the 

case of a > b, we obtain 1.618…, and in the case of a < b, we obtain 0.618… The easi-
est way to obtain from one line segments another two in golden sections is to multiply 
it in its linear dimensions by 1.618… or by 0.618… (Figure 6).

Figure 6

 The problem with the golden section when using it in plastic arts, and not only 
there, is widely known. Many scientists have discovered and proved that the beauty 
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in nature and the principles of its construction are due to this golden section. For in-
stance, at the end of the 19th century, Adolf Zeising discovered it everywhere in the 
micro- and macrospace: in the distance between the heavenly bodies, in the struc-
ture of crystals, in the sound chords, architecture and, of course, in the human body. 
Impressive	is	the	discovery	made	by	Donald	Knuth	(1968)	with	his	sunflowers.	He	
claims	that	the	seeds	in	a	ripe	sunflower	head	are	arranged	in	two	logarithmical	left	

and right spirals, where the number of the seeds in them form a golden ratio; 3455 , 5589 ,  
89
144 , 144223  (Figure 7).

Figure 7

 
 Without falling completely into these raptures and this universality, I must say 
that I have often felt such “enthusiasm” myself. In a mosaic of mine, “Change”, where 
there	is	actually	no	change	since	one	mosaic	raster	flows	into	the	same,	but	after	it	
overcomes one vertical, in another raster or another color… However, this vertical di-
vides the square plane exactly in a golden section (Figure 8). Have I succeeded – you 
will tell. But Corbusier has obviously achieved much more by creating his Modulor.

Figure 8




