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APHRODITE ALEXANDRAKIS

THE NOTION OF BEAUTY IN THE PYTHAGOREAN
STRUCTURE OF THE UNIVERSE

I. Greek civilization, whether of the Minoan or the Hellenistic period, re-
flects the worship of nature’s beauty in its art works and theories. It is true that
the Pythagoreans did not pursue “aesthetics as an independent science.”' But
their interest in beauty is reflected in their study and analysis of aesthetic ele-
ments such as harmony, rhythm, and symmetry. This, however, does not mean
that they did not think of beauty as such. In fact, as has been said, for the
Pythagoreans harmony is beauty, and beauty arises from symmetria.” This ap-
proach to beauty is, of course, formal.

As will be shown in this paper, the concepts of symmetria and harmony were
essential in Pythagorean cosmology. If so, the following question arises: Were
the Pythagorean ‘scientific’ concepts concerning the structure of the universe
directly related to their understanding of what beauty is? I contend that if the
Pythagoreans were thinking of nature and its phenomena in terms of symmetria
in constructing their mathematical and ‘scientific’ theories and for defining the
structure of the universe, then they were influenced by the notion of beauty. The
notion of beauty goes hand in hand with its logical construction. Something
symmetrical is also beautiful. The beauty which is hidden behind everything
beautiful stimulated the Pythagoreans into thinking of terms such as harmony,
symmetry, and order. Naturally, they first thought of the beauty which sur-
rounded them: the beauty of nature. But the term “harmony” was used in place
of “beauty.”

I shall first discuss the Pythagoreans’ mathematical consideration of the uni-
verse’s structurc. This will lead to the discussion of two main Pythagorean con-
cepts which are linked to their notion of beauty: the concepts of harmony and
symmetry and their relationship to beauty. This will point out the importance of
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these concepts in the Pythagorean system. Finally, on the basis of the above, I
will attempt to show that the concept of beauty played a fundamental role in the
Pythagorean theory of the universe.

II. The Pythagorean theory of the universe starts with the basic premise that
the world is constructed mathematically. According to Aristotle, the Pythago-
reans thought that the principles of mathematics (numbers) were “the principles
of all things.”* They conceived the universe as being “a musical scale and a
number.” They arrived at their theory by recognizing that there are numerical
properties in all things.” Furthermore, they observed empirically that the proper-
ties and ratios of harmonious musical scales depend upon numbers.® Thus,
“Number was for them the dpyt that the Ionian philosophers sought.”® It has
been said that the Pythagorean recognition of the cosmic significance of number
and its application is perhaps different from what we understand today and it
instead represented Pythagoras’ fascination with “a basic secret of nature.”® The
cosmic significance that the Pythagoreans attributed to number arose from their
attempt to “discern kosmos within chaos.””” The term “kosmos” suggests order.
The main characteristic of order is measure. Measure leads to balance, and this
suggests symmetria (proportion). As will be shown, the concepts of order and
symmetria in the kosmos coexist with the concept of harmony.

The importance of number and of concepts such as order, measure, symme-
try and harmony is indicated in the Pythagoreans’ conception of the structure of
the universe. The cosmic structure was conceived as consisting of the central fire,
counter earth, moon, sun, the five planets, and “‘the outer sphere of the universe
which carried the fixed stars.”'® The symmetric and orderly structure of the uni-
verse is indicated in the following diagram.'
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S = sun CE = counter-earth
M = moon CF = central fire
E = earth
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According to the above Philolaic diagram, ten bodies are moving in ten or-
bits around the central fire.'> For Pythagoras, “the qualities of numbers exist in
the heaven,” as is indicated in the diagram, but they also exist in musical scale
(Meta. 1090a 23).

There are five stuff elements in ten world elements, or
the proportion 1:2. Such proportion is called an oc-
tave, or harmonia. This world harmony contains also
all gle other musical proportions, such as, 2:3, 3:4,
ete.

III. In addition to the mathematical concepts, two concepts were of great
importance to Pythagorean cosmology: symmetry, and harmony. Symmetry
seems to be the result of the order which exists in the Pythagorean kosmos as
indicated in the diagram'* above. Plato, whose Pythagorean influence is appar-
ent, confirms the importance of measure and symmetry in beauty."”” He says:

...any compound, whatever it be, that does not by
some means or other exhibit measure and proportion,
is the ruin both of its ingredients and, first and fore-
most, of itself.'

It may he said that order cannot be conceived without measure,

which involves both definition (marking the boundar-
ies of things) and analysis of the interrelationships of
discrete forms."

It fact it is precisely by this effort they make to main-
tain the due measure that they achieve effectiveness
and beauty in all that they produce.'®

Plato goes even further by suggesting that measure and beauty are identical."
Plato’s definition of order (td&ic) is rooted in the Pythagorean theory. It means
“how correctly is the object produced,”*’ in oiher words, how correctly its parts
are arranged.”'

The concept of symmetry is deeply rooted in Greek thought, both from a
philosophical and an artistic point of view.”” The Presocratics’ aim was to dis-
cover and construct order behind their experience of the world of natural phen-
omena. Later on, in classical Greece, the concept of symmetria was applied to
the arts, specifically sculpture, and it became the core of Polycleitus Canon. In
order to achieve beauty (kdlAog) there has to exist symmetria, “the perfect
commensurability of all the parts of the statue to one another and to the who-
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le.”?? Finally, as Galen (second century A.D. physician) suggests, beauty arises
from s.ymmetria.2

IV. Let us now turn our attention to the other important Pythagorean con-
cept, that of harmony. Most philosophers agree tk}at Philolaus’ fragments are the
only direct sources of Pythagorean philosophy.'5 According to these sources,
Pythagoras conceived of a universal harmony produced by the movements of the
planets. In their movement the planets followed a geometric pattern, an astro-
nomical order “conceived both geometrically and musically».”® This is the doc-
trine of the “Music of the Spheres” according to which

...the movement of the stars produces a harmony, i.e.,
that the sounds they make are concordant...”

...as the eyes are framed for astronomy so the ears are
framed for the movements of harmony.”®

The Pythagorean belief that “the whole heaven is harmony and number” is
expressed in the following passage:

Since the principles or origins (archai) <namely,
those from which the world order was formed, the
limiting and unlimited in numbers as the odd and ev-
en> were not similar nor of the same kind, it would
have been improbable for them to be set in order, if
there had not supervened a fitting together (harmo-
nia). It was necessary that they be fastened together
by a harmonia such that by it they could be held in
order.”

As indicated in the above passage, the notion of harmonia has more than one
definition. On the one hand, it is a “fitting together;”" on the other, it is tied up
with mathematics. The Pythagorean thought that the universe consisted of
numbers and that numbers are tied up with harmony resulted in a harmonic
conception of the universe. This harmonic conception of the universe was also
tied to the musical scale which they named harmony. Philolaus explains the
intervals of the musical scale in terms of ratios, 1:2 (octave), 3:2 (fifth), and 4:3
(fourth). This proportional theory was based on the theory of vibrating strings.
According to Philolaus, “these ratios are the fundamental principles of cosmic
order.””*! Thus, harmony takes on a ‘scientific’ character. As a result, it may be
said that the Pythagorean cosmology was based on harmonic relationships, some
of which are contained in the tetractys of the decad which is a system of
numbers. “It symbolizes the ‘elements of number” which are the elements of all
things.”””* The tetractys has been explained as being the discovery
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of the chief musical intervals, the octave, fourth,-and
fifth, expressed as the numerical ratios 2:1, 4:3, 3:2, of
the fact that the first four integers add up to ten, and
that the diagonal of the square is incommensurable
with its side.”

The tetractys has been identified by Iamblicus with the cosmic harmony, and
was called by Plutarch kosmos, ouranos, pan.”* Thus, harmony brought together
and put in a certain order the “mixed elements” of the universe. The Pythago-
rean principles of the limiting and the unlimiting were “combined by a harmonic
process” of a metaphysical nature. The result is an orderly, harmonious uni-
verse.

We have seen that harmony is tied up with mathematics, music, and their
components: symmetry, order, measure. Consequently, harmony is a scientific,
metaphysical, and practical notion.”® In addition to the above meanings, har-
mony has a moral connotation also. According to Philolaus, the soul is a har-
mony.”” In man,

there are four stuff elements in eight world elements.
This too, is a proportion of octave, or harmonia, or
1:2, and likewise also the musical proportions are
contained in it**.

Plato informs us that virtue is concord (symphonia), that is, “‘peace of the
soul gained by the mastery of passion and animal desire.”* If virtue is sympho-
nia, then the soul is ‘“‘the harmonia which contains it.”* Since harmony is the
compound of mixed, opposing elements, the soul is also a compound of good
and evil parts. The question is: How is harmony or the good achieved? The
answer is not found in the Pythagoreans but in Plato. In Plato’s theory of imita-
tion, which is also a moral theory, the ‘“formal elements” are basically of a
Pythagorean nature. It is through formal elements such as symmetry, order,
harmony, and rhythm, which are found in music, that one recognizes beauty and
the good. Therefore, Plato emphasizes the study of music. When a child grows
up in an environment of “pure beauty and grace,” that is, when his education
consists of Mousike, his sense of hearing and sight will be sensitive and able to
recognize the good, and will be capable of good reasoning.*' Thus, through the
study of music man develops love for the beautiful, and for Plato love for the
beautiful is love for the good.”” The latter seems to be rooted in Pythagoras’
doctrine. Though there is no use of the term “beauty” in his theory, it is possible
that the Pythagoreans ‘“‘employed rather the term ‘harmony’ in place of beau-
ty.”* Hence, the scientific and religious ‘“‘character of the Pythagorean move-
ment is reflected in its aesthetics.”** As a consequence of all the above, the
following question may be asked: Were the Pythagorean ‘scientific’ concepts
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concerning the structure of the universe directly related to their understanding of
what beauty is?

V. 1. We saw that for Plato measure and beauty are identical (see above 4).
But it has been shown that the same can also be said of the Pythagoreans. For
measure and symmetry are not only the most important ingredients of beauty,
but without them there is no beauty (see above 4). Hence, mathematics and
geometry take on an “aesthetic character”. This ‘‘aestheticomathematical” no-
tion of the universe can also be experienced visually, as the Pythagoreans con-
ceived it (see diagram). -

2. It is likely that the Pythagoreans employed the term ‘“‘harmony” in place
of “beauty” (see § IL.). Let us reflect on the Pythagorean belief that “the whole
heaven is harmony,” which was mentioned earlier. Philolaus informs us that it is
the presence of harmonia which puts in order the archai, (apyai) principles of
the limiting and the unlimited. This order, the perfect structure and appearance
of the planets and the heavenly bodies, result in beauty which can also be detect-
ed visually. It was, perhaps, this beauty which was the basis and motive for the
Pythagoreans’ wonder about the structure of the universe. As a result, harmony,
or beauty, takes on a metaphysical aspect which Plato, later on, calls the “Idea
of Beauty.”

3. The Pythagoreans’ main purpose in life was self improvement.

Their concern was with the practice of a sort of men-
tal and physical hygiene in which science and self ex-
amination, taboos of various kinds, music, and ma-
thematical studies were all ingredients.”

This lifestyle concerned the moral aspect of the soul, and, as has been menti-
oned above, for the Pythagoreans “‘the soul is a harmony.” This concept, which
occupied Plato extensively, was rooted in the Pythagorean doctrine. If the soul is
a harmony, and if harmony is beauty, then the soul is beautiful, harmonious.
Furthermore, if “‘the love of the beautiful is the love of the good”, then the soul
is not only beautiful but also good. Thus, the notion of harmony gives its moral
and aesthetic character to the soul.

VI. In conclusion, this paper has shown that according to the Platonic and
Aristotelian sources, the Pythagorean concepts of measure, order, symmetry and
harmony, are the constituents of beauty. Furthermore, beauty at times is identi-
fied with these concepts. It was also shown that the Pythagoreans thought of
nature and its phenomena in terms of symmetry. If so, then their motive for
searching for, constructing, and defining the structure of the universe was their
concern for beauty. For as has been said, the term “harmony’’ was used in place
of “beauty,” and there was no distinction between measure and beauty. The

concept of harmony, therefore, was not only a cosmological and an ethical con-
cept, as has been held,* but an aesthetic one as well. Thus, for the Pythagoreans,
the order of the kosmos was not only physical, metaphysical, religious, scientific,
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and ethical, but also aesthetic. For, as we have seen, order leads to symmetry,
which is related to harmony, and harmony is beauty. Beauty, in turn, is the
result of symmetry, measure, number, and the combination of the Platonic for-
mal elements.
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