
Symmetry:

The Quarterly of the
¯ International Society for the

Interdisciplinary Study of Symmetry
(ISIS-Symmetry) Volume 9, Numbers 2 o 4. i998



Symmetry: Culture and Science
Vol. 9, Nos. 2-4, 217-230, 1998

THE APPEARANCES OF THE DIFFERENT
FINE ARTS IN MUSIC

Katalin Fittler

Musician, piano teacher (b. Mosonmagyar6v~, Hungary, 1952)
Addresses" (1) Hungarian Broadcasting, Budapest, H-1800; (2) Vgroskapu t6r 3. Mosonmagyar6v~ir, H-9200.
Fields oftnterest: paleography, semantics, symbols in music.
Publications: Mozart’s Freemasonic Compositions, Magyar Zene (1980) 2; Beethoven’s Symphonies in
Liszt’s Transcription, Magyar Zene (1986) 1.

Abstract: It needs hardly a proof that music occupies a special place among thr arts.
So it is no accident, that musical commentary has got dilemmas, already historic ones.
The division of arts has many branches: among then one of the most important trend is
that, which makes a difference between arts accordingly to their approach of the
description of phenomena, whether it is simultaneous or successive.
From this point of view one can make differences between timely and spacely arts - but
this approach is true only in rudiments, because even spacely creations need time to
accept, while the timely creations suppose some space as well.
Space and time, as ideas have different meanings in the different branches of art. The
time of music is doubtle: closed and open. The same questions are worth to be examined
also in connection with forms, with the analysis of visible and audible works. The
problems of proportion-feeling offer a rich material too.

The Latin word ars has been meaning trade and art at the same time. While the
branches of the former have been formed out of practical necessity, in consequence to a
specialization, the development of the latter branches have become possible through a
sort of surplus, the free time, remained after the activities needed for keeping life and
race going.

The production of such activities, born from this richness, is a considerable part of our
weekdays and holidays, for already more than a thousand years.
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Looking back into the music-historical past, it is interesting, that music, not being yet an
independent, autonomous art, still, has already become worthy of attention to those,
who were interested in a theoretical aspect. For example around 1270, Cardinal
Bonaventura summed up the characteristics of creation of art as follows: beautiful,
useful and firm. He added: in music only the first two qualities may be applied, music
cannot be firm, "opus stabile". So is its difference from the other arts is a well-known
fact, for a long time.

At the end of the 15th century, Adam von Fulda, a German musician defined music just
because of its momentary existence, as a meditation over death (meditatio mortis).

An important personality of the Caroling renaissance spirit, Alkuin, chancellor of
Charles the Great, signified the order, measure and clarity as main characteristics of
beauty. (The definition corresponds to Aristotle’s Metaphysic: "The main forms of
beauty are order, proportion and delimitation.")

So music, beyond all its reality is some sort of mirage, created (or recreated) from time
to time. The new music of every age is the "crop" itself, and the resounding of historic
music pieces and the record means the recreation.

Let us approach now this branch of art in the function of time and space, which play an
important role in every branch of art (although differently interpreted).

From the musical point of view the primary dimension is time. Time in the music is
closed and open. Closed because one can perceive the sounds right in the given
moment, and open because each tone holds the memory of the preceding events and
suggests the expectation for another one. So, listening to music, not only the real sense
of time but the remembrance plays an important part, too. And just the simultaneous
feeling of the different time levels makes it possible for us to "feel" the proportions in
music.

It is a different thing to catch the sense of an art creation of made for eyes. In that case
the whole is ready in advance before us and after having a sight, one can get the whole
range and the sense of it only in the very end of a piece (or a movement). In this case it
is the memory that helps us with recording each bit of details which are elements in a
progression and make a comprehensive structure.

Looking for the connection of "forms" in fine arts and in music, let us stay at first in the
plain.
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There are illustrative figures, the sight of lines of which one thinks of a special
phenomenon. It is no use knowing that the heart is no heart-shaped, seeing the
symmetric line one always brings this sight into connection with a sensitive content.

How to characterize the connection which exists between the contour of the drawing
and the real sounding phenomenon? The movement of many parts "Belle, bonne, sage"
by Baude Cordier, has an amorous content. The connection between sight and content is
concrete - but on the basis of sound one can scarcely reconstruct a fixed figure in his
imagination. (The same chanson can be fixed with traditional notes, too.)

Figure 1
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Another "heart": the contemporary Hungarian composer, JdzsefSdri aimed in his series
of piano "Image-Music" at reviving such note-images that are on the basis of sound to
rewrite, decode into a special geometrical formation, contour. One that knows that note-
writing in our days is a coordinate system, in which the spatial (depth-height) relations
are expressed in the direction of the perpendicular, and the timely relations in the
direction of horizontal level, listening to the series of intervals, may easily find out that
this means a note-image in the form of a heart (Figure i).

e

Figure 2: J6zsef Sfiri - K~pzene ("Image-Music")

It is a question of point of view which sort of heart-table one finds to be more direct.
(As Mendelssohn has composed his piano pieces under the title ,,Lieder ohne Worte", it
is understandable that the composer does not comment a concrete program either. This
would be superficial, as the note-picture speaks for itself.)

Similarly talkative is the sound-shaping of the first human couple, Eve and Adam
(Figure 3).

!

Figure 3

The "homo ludens" has worked in J6zsef S~i, too, as he has expressed in music a
characteristic child’s drawing: a house with chimney fuming (illustrated with a sign of
trill), a fence at the sides (Figure 4).
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Figure 4

A valuable example from the Hungarian literature: the title of Kdroly Jobbdgy’s picture-
poem is: Selfportrait. Listening to its recitation, one can hardly guess what sort of
written form it has (Figures 5).

Figures 5
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The opposition of the left and right sides means often the feeling of "here" and "there".
One can find an example for this in the painting. About such a sort of symbolic Ferenc
Liszt wrote in his poetical letter about Raffael’s painting Saint Cecily (in 1839): "The
painter places Paul and John on the left of the picture: the former is deeply absorbed in
himself, the outer world ceases to exist for him; behind his giant figure immense
profoundities are lurking. John is a man of ’attractions’ and ’feelings’; an almost
feminine face looks out at us. On the other hand, Augustine on the right of Cecilia,
maintains a cool silence.., he abstains even from the most sacred emotions - constantly
fights against his feelings. On the right edge of the picture stands Magdalena in the full
splendour of her worldly finery; her whole bearing suggests worldliness, her personality
radiates a sensuousness somewhat evocative of Hellas... Her love stems from the senses
and adheres to visible beauty. The magic of sound captivates her ear faster than her
heart is possessed by any supernatural excitement." (Lendvai 1993, p. 61)

Let us now come to the examination of space-forms. The Pantheon in Rome is a
tipically "closed" building, a special "material" form. Such buildings are characterized
by the harmony of relations, one thinks them to be the incorporations of "sensual
beauty", independent of the onlooker.

On the contrary, on Christian buildings, the eye does not always find strict frontiers.
There are spaces, in the case of which the building functions as a frame; frame of
something which is more important than the beauty of the material form.

In such cases one feels that the space is quasi-"in movement."

In music several possibilities exists for the expression of the "open" character. The most
obvious way is improvisation. It had its first golden age in the Renaissance when the
composers fixed only the framework of the instrumental piece. From such a point of
view the composition has been open, and - considering the player as a sort of co-author
- is sounded differently on every occasion.

"The same, and always different yet" - this has been the fundamental principle of the
ornamental praxis as well as of the forms of variation in the later ages.

A composition is similarly open, when one part or detail is aleatoric, the real sound
being a work of momentary inspiration of the players.

In music there exists another open form expressly composed, named perpetuum mobile
when the written music material comes several times, unforeseen by the listener.
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This time, by the repetition, which is the most important and fundamental structural
technique of formation, the listener "gives up" orientating himself in the music material.

I would like to give an illustration to this: the composition by GyOrgy Kurtdg "Scenes
from a novel" in 15 movements to the text ofRimma Dalos, evokes in our memory- as
its title makes guess - the world of Bergman. Each of the sort verses suggests -
originally in Russian - some kind of attitude to life, The title of the 12. Movement is:
Sundays. It has the subtitle: Perpetuum mobile. Behold the musical form grown among
its strict limits, has got the task to express infinity, by a special time-play (if I may lend
such a merry word to the serious topic). The movement repeats the text: "That’s another
Sunday over. That means the next will come."

The building, as scene of the sounds, come into being, could lend an idea for musical
constructions, too. An example for this is the St. Marc Church in Venice. The structure
of double choruses of which the opportunity is offered to compose works for two choirs.
The art of the two Gabrielis is a beautiful example of musicians catching this
opportunity.

One could think: it is obvious that the place at disposition is suggesting in advance
sonore possibilities. But there is a controversial example, too. In the Basilica
"Misericordia" ofSant’Elpidio a Mare there are two symmetrical choruses, but there is
only one with an organ. They have set an organ only in the 80’s of our century in the
other chorus, too.

There is an example, too, that the composer is forming a special sound-space on a
simple concert platform, accostumed to traditional sonority. In Cavalieri’s oratorio "La
rapprezentatione di anima e di corpo", the two soloists (woman and man) represent the
soul and the body, the inner and the outer appearance. According to this, the continuo
instruments are positioned at given parts of the scene, clearly separating the two worlds
from each other.

Such an "organization" of the concert platform can be found also in one of Bart6k’s
works. Ernd’Lendvai has pointed out that Bart6k’s inner hearing was a "stereo hearing",
and that Bart6k knew those principles well the phrasing of which the directors of
modern opera recordings had undertaken only at the beginning of the 60’s. It is a
question of guessing the so-called sonic stage in the case of the Music for Strings,
Percussion and Celesta. There is used a double string orchestra in the piece, and among
them the group of the piano, harp and percussions took place. The space-effect of the
right- and left-sided strings are polarizing the scene of music. The sonority itself is
polarized, extending from the drums to the aetherian celesta.
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There are proportions to find equally in the nature and different branches of art, in space
and time. The most important of those is the "golden section." (An example in nature is
the sea animal called Nautilus where in whichever direction we drew a line through the
middle-point of the snail, the middle-point is in the goldensection of every point of
intersection of the snail line. In these cases the whole of it is proportioned to the larger
part, as the larger to the smaller.)

The 13t~ century scientist, Fibonacci examined the appearances of organic nature, his
series covers the simplest, in whole numbers to express the golden section sequence
where every number equals the sum of the two preceding numbers. One can mention
several examples from the folra, such is the organization of spiral lines on the pine-
cones.

The same proportion is at home in every branch of art: We can recognize the proportion
of the oldest Greek symbols, "Pax" and "Beginning and End", the Alpha and Omega in
one masterpiece of the Renaissance building (Figure 6).

Figure 6

Here is the ground of the St. Peter Basilica (Figure 7).

The same proportion characterizes the Medici-sepulchre by Michelangelo and his
painting Madonna Doni, where it is made easier to recognize the structure through the
circular form of painting.

In the building art of our time it has been Le Corbusier who has applied most many
sidedly the possibilities of the golden section, after having read the book by Manila
Ghica, who published several books in the 20’s about the connection of arts and
mathematic or geometry. Le Corbusier has started from the proportions of the human
body which show a double line of golden section. The title of his famous theoretical
work is: Modulor.
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Figure 7

It was Ern6" Lendvai who paid attention to the importance of the golden section
proportion in the music, and examined this phenomenon first in Bart6k’s life-work.

The scientific results of E. Lendvai are interesting not only from the point of view of
form. This importance is given by the fact that these proportions are always wearing a
certain significance of content. At the points of golden section there always comes
something important: either a turning point, or the highest moment of tension. As he
continued these examinations, Lendvai has got similar results by the analysis of works
by other composers, so it is obvious now: this connection also applies to the timely arts
and timely proportions. Let me add that several composers have established consciously
this system as a formal framework, under influence of Lendvai’s researches published.

Now I’m showing a note page of Stones, an electroacoustic work by a Hungarian
contemporary composer, Jfinos Decs6nyi. The lower line of the extravagant score
signifies the time-axis. The uppermost line opens for us the secrets of several golden
section-divisions, part-proportions, from the whole form down to the smallest form-
cells; at the centre systems there are to find the realistically sounding tones or noises
(Figure 8).
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Till now I have spoken of an universal proportion, what holds its validity in a nearly
infinitive circle. Now I would like to give a concrete example for a connection of old
and new, between the spatial and timely composition.

The monumental motet Nuper rosarum flores by Guillaume Dufay, has been written
1436 for the inauguration of the Florence Cathedral. The knowers of Renaissance vocal-
polyphony analyze it often. We can note that the same material sounds four times, by
the tenor voices, at varying tempo, after the proportions 6 : 4 : 2 : 3. On the basis of this,
Howard M. Brown defines the form of the motet as a free series of variations over a free
isorhythmic canon. So, he registers the formal conception of the composition, and, what
is more, evaluates this musicologically, stylistic, indicating that with the auditive
conception of the constructional principle of numeric relations, it is reflecting the
thought of the disappearing middle ages. Entertaining this interpretation, there is
another one to mention here: namely, Dufay anticipated the spirit of the late popular
puzzle-canons, as a homo ludens. For these proportions, which are to be found as
constructional principles in many compositions anyway, by this time they overpass
themselves in wearing symbolic meaning: they are timely appropriate of Brunelleschi’s
building. In David Fallows’s interpretation: these proportions "correspond to the
proportions of the nave, the crossing, the apse and the height of the cupola in the
cathedral. That these two voices use the same melody - the Introit for the dedication of
a church - at two different pitch levels and with interlocking rhythms itself symbolises
the essence of Brunelleschi’s structural feat, an inner shell and an outer shell with
interlocking struts." (Fallows 1987)

And here is an example from the 20th century: There is a building, constructed after a
concrete musical precedent, which has served later on as an impulse to the composition
of another musical piece. This is the Philips Pavilion of the Brussels World Exhibition
(1958). The architect of this pavilion is a composer and matematician, a close friend of
Le Corbusier: Iannis Xenakis. He formed first the inner construction of the La Tourette
Monastery and this work was one of the reasons, why he has got the opportunity to
make the Philips Pavilion.

As Le Corbusier confirmed, the forms used by Xenakis had been all known before,
Xenakis answered, acknowledging this fact: "I have applied the same right angles,
surfaces and pillars which the architects use for thousands of years. The important thing
is not whether they are new or not, but the way to applie them." (Varga 1980, [transl.
P~indi, M.])

Figure 9 shows the first sketch of the pavilion.
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Figure 9

Figure 10

In the course of planning the Philips Pavilion, Xenakis himself has realized the same
fundamental thoughts, as in 1953/54, at the composition of his musical piece,
Metastasis. He was interested in the same thought: how to arrive from one point to the
other, without beaking the continuity, both in the music and in the architecture. In
Metastasis this aim resulted in the glissando, eliminating the abrupt, sudden change, in
the pavilion in the hyperbolic paraboloid form.
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After the picture of the pavilion, a detail from the music of Metastasis may follow. At
the first sight it is obvious that in both cases there is the same question, the realization of
the same idea.

There is another musical work connected with the Philips Pavilion, too, the Poeme
electronique by Varese, which is imagined explicitly into this building by the composer.

Here, a thought of Xenakis is to be mentioned: "What is the straight line in the two-
dimensional space? The constant changing of one dimension compared to the other. The
same is happening in the relation of tone pitch/time: the straight line is the constant
changeing of tone pitch in time. The difference between physical and musical space is
that the former is homogeneous: both dimensions are lengths, distances. But in the
music the natures of those two dimensions (tone pitch and time) are strangers to each
other, they are connected only through the possibility oforganisation."

Dufay and Xenakis. Here are two examples picked out at random. How can we interpret
the relation of archtectural and musical products? In Dufay’s case the gesture is perhaps
a mere metaphor. A proportion, a member of which has been related to a former one of
different nature. This metaphor is supposing a strong affinity for symbols.

In Xenakis’s case the aim was to realize adequate correspondence of a common
phenomenon, thought, through different means.

The question emerges: are these special cases or is it worth looking for similar
connections at other works, too?

In an age in which the existence of a special, uniform style is characteristic, there are
many similarities to find, many common stilistic lines between the creations born near
each other. The less we can consider it a musical common language, the more difficult it
is to find individual correspondences among the works.

From this point of view Bartdk’s-life work seems to be in an exceptional position, as its
theoretical-structural basis and the semantic concretisation of the phenomena has been
recovered completely, thanks to the only one scientist: it is Ern6 Lendvai.

In other cases the autoanalysis of the composer means a great help, although sometimes
one mismanages the information at our disposal.
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The cognition of the compositional technique of the New Vienna School would have
required plenty of effort, if Schoenberg and his circle had not made public the process
of their speculations, which has led at last to the serial technique. And what is the
result? It is the doubt increased about the musicality of their music.

There is no standard method of salvation. Perhaps it would be desirable both composers
and analysts to be multilaterally learned - if not in a polyhistoric meaning, but at least in
sense of an interdisciplinar point of view. Then the analysis won’t be meaningless,
having the taste of paper, and the listener would not be obliged to be afraid, even in the
case of excitingly individual, experimental works, to be victim of some "gpater le
bourgeois" that they abuse his naive interest - so he, who is looking for an artistic
message; will lend his confidence to works, belonging to several types of organisation.

A REMARK

Goethe wrote in his FarbenIehre that colour is a creature of nature low, affecting dis-
tinctly the organ of the eye. Anton Webern transposed this definition at the terrain of
music. As he said, music is a creature of natural law, connecting the organ of the ear.

But they are some people who are equally expert in several artistic branches. Besides
that Arnold Schoenberg may be important from this point of view, E. T. A. Hoffmann, a
writer, composer and painter in one person. He affirmed, that hearing is nothing else,
but inner sight, and the sight is a more outside hearing.

The problematic of coloured hearing is a special question. Scriabin’s thought, that a
mystic music consists of light, can be traced back to old forerunners.

In the second part of Goethe’s Faust, the sun is rising rumbling, and the celestial light is
thundering like a trumpet.

Dante, speaking of the heavenly music in paradise, does not separate it from colours and
light of the sky.

But this would lead us too far from our topic of ,,order - disorder".
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The perfect proportions counting, among others, the mirror-symmetry, the golden
section and the Fibonacci series, that were newly discovered and held in especially great
esteem at the Renaissance era, expressed themselves most vividly in architecture and
visual arts. In the music of that period their reflection does not appear to be so obvious,
which results from the specifics of the style and the expressive means of the epoch.

Let me remind you that in the strict style polyphony, the principle of a constant
rejuvenation of the music texture and the latter’s fluidity step forward and stipulate a
more significant role of the process factor in the form-making. Any repetition - and it is
a repetition that the appearance of symmetry is linked to - has a veiled character. It is
especially true for the cult music and, specifically, the mass that is going to be the
subject of this article.

At the same time, it is the presence of various forms of symmetry that provides for the
architectonic form and permits to perceive a large cyclic work as a whole and clear
composition.

It is necessary to note that, unlike their colleagues-architects, the music theoreticians of
the Renaissance failed to leave any works or instructions concerning musical
composition and its proportions. The theory of proportions that further develops the
Pythagorean teaching on the link between the radiuses of the planet orbits and the
structure of the musical scale referred, as it is known, to the field of the music pitch and
the mensural rhythm. This theory penetrated architecture and literally reshaped
architectural forms (Wittkower 1949, pp. 101-143). Whether it applied to the musical
form and to what extent it was realized is open for speculation.
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Only within the last four decades (since the late 50’s) there appeared a number of
research works on the subject. These are the works by M. van Crevel (1959, 1964), M.
Henze (1968), N.W. Powell (1979) and others. True, they were all devoted to the
analysis of structure and proportions of cantus firmus (c.f.) in the works of Franco-
Flemish composers of the 15th century. Let’s recall that the structure of c.f. - the main
thematic voice in the choral texture and the pivot of the composition - even though
connected with the overall compositional proportions, cannot be identified with them.
Besides, one ought not to ignore the following circumstance: at the early stage of its
development - in the 14th century - the mass was not yet a composition based on a
single c.f., while on the pick of its development, in the 16t~ century, it was already not.

Up to date, there exists not a single work devoted to the analysis of the overall
compositional proportions and to the various ways of the symmetry manifestation in the
Renaissance mass. This is exactly why these questions have become the purpose of my
research.

In the present work I would like to stress the manifestation of the mirror-symmetry,
Fibonacci series and the golden section in the overall mass structure that are expressed
in the ratio of scales of parts and the whole. The overall structure is the first most
significant compositional structure, sort of mathematical matrix, the most general plan,
which the rest of the compositional structures depend upon to a certain extent. It is the
overall structure that contains the chief principles of the compositional pattern. All the
other structures - texture, ensemble plan, mode-cadence, polyphonic, etc. - are a kind of
detalization of that basic plan of a composition. The higher the number of compositional
structures that coincide with the overall structure in their proportional parameters, the
clearer, the more crystal-like the musical form.

Before embarking on the analysis of concrete works, let us cast a look at the level of the
musical form that is called protoform, as it is the protoform that contains, in a latent
state, all these proportional ideas which will find their complete realization in the
process of the genre development. The protoform is the most ancient and the most
steady form level that appeared primarily and that can be defined as a form-idea. This
stratum of the mass composition, in fact, gradually developed along the entire history of
Christianity, together with the formation of Christian liturgy and as an integral part of
the latter. The first known choral Ordinary that was found in the choir books of the St-
Jaque monastery dates from 1254.

The protoform consists of seven structures that we are going to examine at length (see
diagram 1).
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Diagram I

The I"’ structure: Ordinary (Ordinarium missae) is a musical cycle consisting of five
parts (Kyrie, Gloria, Credo, Sanctus, Agnus Dei) and being a part of the Catholic office.
In case Benedictus (a part of Sanctus) is treated as a separate part of the cycle, Ordinary
will be a six-part composition. Besides Ordinary, the complete liturgy includes Proper
(Proprium Missae), which consists of both musical and non-musical parts (e.g.,
readings, sermon, etc.). Unlike Ordinary, which is a permanent cycle, Proper varies
dependent on concrete calendar days or event.

The 2M structure - semantic - is defined by the contents of the verbal text, i.e., it reflects
the meaningful functions of each part: Kyrie (K) and Agnus (A) - prayer, Gloria (G) and
Sanctus (S) - glorification and gratification, Credo (C) - symbol of faith. It is important
to note that this structure possesses a parameter of its own: it is hierarchic, for selfless
glorification of the Lord (parts 2 and 4) stands higher as compared to the prayer (parts 1
and 5), while Credo is the climax, the central part of the entire liturgy.

The 3r’~ - functional - structure forms up as a result of the fact that the whole liturgy
containing the five- or six-part Ordinary, fails into two functionally different parts:
Gebetsmesse (GM) and Opfermesse (OM). Gebetsmesse is a prayer part of the liturgy,
Opfermesse being an offering, or Eucharist. As a result, the first three parts of Ordinary
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(Kyrie, Gloria and Credo) fall into Gebetsmesse, while Sanctus (Benedictus) and Agnus
Dei - into the second part - Opfermesse. Thus occurs the unification of the parts of
Ordinary into two sub-cycles with their respective titles and the 4tt’ structure shapes up -
a two-part functional macro-level of the form.

The formation of the three-part macro-level - the 5th structure - is also dictated by the
distribution of the parts of Ordinary in the entire liturgy; however, it is not in the
functional context already but rather in the structural-semantic one. What is meant is a
specific order of placement of the parts of Proper and Ordinary. According to this order,
Kyrie and Gloria sound directly one following the other; similarly follow each Sanctus
and Agnus Dei. As far as the central part - Credo - is concerned, it is separated from the
adjacent parts, Gloria and Sanctus, with a whole number of Proper parts.

Thus, Kyrie and Gloria, as well as Sanctus and Agnus join together forming macroparts.
What appears as a result is a three-part macro-level, or a macro-structure, analogous to
the semantic macro-structure (in the diagram they are united). The only difference is
that the latter is hierarchic. Credo is singled out in it as the central, the main part of the
liturgy.

The sub-level of the cycle is the 6th structure that results from the division of each part
of Ordinary into sections. As we know, Kyrie and Agnus Dei were traditionally divided
into three sections each; this tradition originated from the text of the Gregorian choral.
Sanctus was traditionally divided into five sections, only two out of which being
necessarily singled out: Sanctus and Benedictus. In Gloria and Credo a more liberal
division was permitted, even though here too one can notice certain tendencies: in
Gloria there were two strophes (Et in terra and Qui tollis) that were necessarily
emphasized, while in Credo there were three (Patrem, Crucifixus and Et in spiritum)
symbolizing the Holy Trinity. So, the protostructure of the sub-level contained 13 (and
in cases of a more fractional division - 16) sections.

The last, 7th structure is textural. It correlates with the number of syllables in each part
and defines therefore the initially given proportions of the cycle.

As we can see, almost all the structures, with the exception of the textural one, are
symmetric. Let us, for the sake of convenience only, call them odd and even. The odd
structures are constructed hierarchically, the singled-out central part being the axis of
the symmetry. In the even ones, the axis of the symmetry is imaginary and lies between
Credo and Sanctus.
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Such a division of the structures allows showing the sphere of influence of the two
vectors of the musical form. Thus, in the odd structures, the vertical vector is
emphasized which is responsible for the space-constructional aspect of the form, while
in the even ones - the horizontal vector is emphasized, the one that reflects the time and
process aspect of the composition. In this case it is possible to state the quantitative
equality of the odd and even structures that testifies to a completely balanced protoform.

On the bases of the protoform one can distinguish five types of mirror-symmetry that
will find their reflection in concrete compositions.

These are, first of all, the perfect types:

1) macro-symmetry - symmetry of a three-part macro-structure;

2) ordinary-symmetry - symmetry of the five-part Ordinary;

3) complete symmetry - symmetry of all three levels (the sub-level among them).

The imperfect types include:

4) partial symmetry - equality of only one pair (textural protostructure gives a sample
of specifically this type of symmetry, as Kyrie = Agnus Dei, but Gloria does not
equal Sanctus).

5) symmetry of ratios of parts - ratio of the scales of parts in form of proportions: K/G
= A/S etc. (in the protoform these ratios are equal, as are the corresponding pairs,
but in compositions this type of symmetry will be expressed only as equal ratios, for
Kyrie will not equal Agnus, while Gloria will not equal Sanctus).

As has already been mentioned before, some musicologists have written about the
presence of additive series and golden section in the structure of c.f. in the masses of the
Franco-Flemish composers. However, in the view of the imperfect methodology of
calculating the mensural proportions and in view of the veiled form of these
progressions, no consensus on the subject has been reached thus far. In this respect,
criticism is also being levelled against musicologists and art experts, who are accused of
being carried away by the beauty of these operations and the search for them (Busse-
Berger 1990, p. 92).

However, if one examines this question from a different point of view, turning first of
all to the analysis of the protoform, the protostructure of the five-part Ordinary presents,
at a closer glance, the beginning of the Fibonacci series - the first five numbers
(diagram 2):
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Diagram 2

1,1,2,3,5 ....

as well as the first two numbers of the Evangelist series, the latter being placed in any
direction and order:

2, 5 .... or 5, 2 .... (as in the Gospels)

This kind of structural division of the cycle can be explained in the following way: the
first and second parts of the mass Kyrie and Gloria as separate isolated parts are the
ones. Unification of these two parts, as well as Sanctus and Agnus into macro-parts
gives number 2, which in both cases acts as a monolithic structural unit. Number 3
means the unification of the first three parts into the first sub-cycle - Gebetsmesse.
Number 5 corresponds to all the five parts of the cycle. This yields the sequence:

1,1,2,3,5.

The sub-level yielding a more fractional division of a five-part structure also creates
series and continues the realization of this progression. Thus, the following number - 8 -
corresponds to the number of sections on Gebetsmesse, while 13 is the number of
sections in the entire mass. This forms up a succession of seven numbers:

1,1,2,3,5,8,13.



THE MIRROR-SYMMETRY, THE FIBONACCI SERIES AND THE GOLDEN SECTION 237

Another interpretation of this succession originates from the position of Ordinary in the
liturgy: if the liturgical performance as a whole is taken for one, then Ordinary inside
the liturgy is the second one. Further, 2 sub-cycles inside the mass, 3 macro-parts, 5
parts of Ordinary, 8 sections of Gebetsmesse (sub-level), 13 sections of the mass (a
complete sub-level) and, finally, 21 - the complete number of parts in the whole.

Thus, the protoform is based on the multi-level progress of the additive series from the
largest form units to the smaller ones, and vice versa.

The golden section, or a quantity close to it, appears in the protoform as a consequence
of ratios of the neighbouring members of the series and usually as a cardinal ratio of the
two sub-cycles: OM/GM. Correspondingly, in the compositional proportions the golden
section may express itself as a steady correlation among the parts and their totals, as
well as the focus of the composition, i.e., its climax zone that will fall on the final part
of Credo.

Let us now examine concrete examples the manifestation of the overall compositional
mirror-symmetry, Fibonacci series and the golden section.

The earliest type of symmetry of the overall structure that I managed to find is the
symmetry of the macro-level in the Barcelona mass (the middle of the 14t~ century).
The number of imperfect semibrevises (that are a common measure unit for all the
parts) is more or less equal in the both macro-parts and the Credo. Therefore, the
correlation of the scales of the macro-parts approximates one. Symmetry in such a case
becomes stronger as a result of the similar modus in the macro-parts and contrasting - in
the Credo. Symmetry of the macro-level is obviously projected without being fully
realized in "Notre Dame" by G. de Machaut - the first authorized mass, composed
probably in 1364. It is the only one, among the three complete masses of the 14t~
century that reached us, that demonstrates a clear and symmetrical structure of the sub-
level (diagram 4-C).

In spite of the fact that the earliest masses of the 14t~ century can already be
characterized as possessing a high level of symmetry of the overall structure, the 15a~
century presents but not so many samples where these symmetric patterns are being
developed. Thus, for example, out of the ten masses by J. Ockeghem only two possess
the macro-symmetry or the ordinary-symmetry; out of 21 Josquin’s masses - 3, while G.
Dufay and J. Obrecht do not have them at all. Cycles containing the imperfect symmetry
are much more frequent. The earliest among them are, obviously, masses by A. Busnois
- "L’homme armg" - and by Ockeghem - "Sine nomine", dating from the middle of the
15th century.



238 I. GULETSKY

The real flowering of the symmetrical composition falls already on the period of a high
and late Renaissance. In the productions of N. Gombert, a composer of the first half of
the 16t~ century, the basic pattern is the symmetric one. However, it is only possible to
talk about a full realization of the potentials of the mirror-symmetry contained in the
protoform in connection with the masses of G.P. da Palestrina, the greatest Italian
master of the second half of the 16t~ century. Suffice it to say that out of 104 masses of
the composer, about 80% possess one or another type of symmetry and over half of
them - one of the types of perfect symmetry.

Palestrina    admirabite commercium

Diagram3
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One of the expressive examples of this type of construction can be found in the mass
"0 admirabile commercium" (diagram 3). As we can see, it is a perfectly symmetrical
cycle wherein not only all the parts, but the sections too are corresponding. Equal
number of sections is placed on each side of the central Crucifixus. In fact, it is only in
Palestrina’s mass that we find a fully symmetric construction that possesses a classic
structure of the sub-level and, besides, is supported by a whole number of other
compositional structures. Such a composition is, in the essence, a number of concentric
circles. This is a qualitatively new stage in the development of the music form of the
mass, its pick, and at the same time, its sunset.

The Fibonacci series find a realization in the cycles primarily in the structure of the sub-
levels. The sub-level of any mass containing usually from 12 to 18 sections can be
organized with the use of the Fibonacci progression, even though this is not always so.
In diagram 4 we can see examples of the sub-levels of some masses consisting of 15, 16
and 18 sections. In them, the progressions are moving towards one another.

Diagram4
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Thus, if the Fibonacci progressions are programmed already in the protoform of the
cycle and are deliberately introduced by the composer into the sub-level of the mass, it
is hardly possible to suggest an "accidental" appearance of these series in the inner
structure of the mass as well, in the c.f.; especially if one takes into account the fact that
the hierarchy of precise calculations served as a sort of "ideal" basic plan of the would-
be musical construction.

Along with the passing of the 15t~ century, the tradition of composing on the basis of
c.f. disappears. The Palestrina’s cycles, whose great majority has no c.f., possess a much
more obvious form of progressions. Like the mirror-symmetry, they appear first of all in
the sub-level structures and in the overall structure proportions. The sub-level structure
of the Palestrina’s mass possesses from 12 to 16 sections and is always constructed with
the use of progressions.

Quantitative exponents of the scales of parts and their totals in the cycles of the Roman
master frequently form additive series as well. Thus, for example, in the mass "Nasce la
gioia mia" this series appears as follows:

K         G         C          G+C       G+C+S+A
(bars) 67         106        173        279        448

And in the mass "O virgo simul et Mater" the sequence is even more precise:

K G          C          G+C       M (the entire Ordinary)
70 124         194         318         512

As for the mass "Salve Regina" a progression shows up both in the direct order and
backwards:

K G C C+S G+C+S+A
80 138 220 362 581

K+G+C+S G+C       C          S          A
580 358 220 142 81

A most interesting sample of a form construction with the use of recurrent series,
particularly the Evangelist series, can be found in the mass "Inviolata" (diagram 5). The
cycle consists of 14 sections (7:7), a form of segmentation which, as noted above,
recreates the second Evangelist sequence. At the same time, in the division of the mass
into sections one can discover the first series too (diagram 5-A).
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The number of bars in the parts and their sums also form the first Evangelist progression
(diagram 5-B).

4 ,2 i C

78 ’145! 2"

K1
?.D, ! ’ "; i c ,,’..,.    78,

"" [~"4;~ s    2.5, ,’ ’: 2. ! g, 41. 50, 81,

Diagram5

As we can see, the sequence appears starting with the eighth member of the series,
deviations being minimal. However, if we analyse the construction of the first part of
Kyrie -Kyrie I we shall discover the first seven "missing" numbers of the sequence as
well. Thus, the first section - Kyrie 1 (KI) is constructed in the following way: in the
initial 2 measures the tenor leads the theme (one voice sounds); then cantus joins and up
until the 5" bar included two voices sound; then the bass adds up and up until the 7th
measure included - three voices sound; starting with the 12th bar starts a new theme (a
full four voices); and finally, from the 19th bar until the very end of the section, which is
the 26th bar, there follows a conclusion of the second theme.

Thus, in Kyrie 1 the following numbers fully corresponding to the Evangelist series are
emphasized: 2, 5, 7, 12, 19.

Further on, the total of first two sections of Kyrie - Kyrie 1 + Christe = 50 measures
(this is the seventh member of the progression). We get a series of 12 numbers (with
slightest deviations in a few cases - diagram 5-C).
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MISSA: INVIOLATA
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As we can see, the entire mass is an unfolded progression embracing the whole of its
cycle from the first until the very last measure. This resembles a mighty spring - a spiral
half of whose coils (6 out of 12) appears already in the first section of Kyrie. In this
case, by purely mathematical means is stressed the role of this initial section of the
composition, its mighty energy potential as the one of a "mustard seed" out of which the
"tree of life" grows.

One may note in the musical compositions of that period, a significant role of the golden
sections which, being a consequence of the very same additive series, themselves form
"golden sequences", as N. W. Powell (1979) puts it, in the c.f. structure.

Apparently, far from accidental is the fact that one of the earliest types of
proportionality of the overall mass structure that I have found is connected with the
golden section, which coordinates the duration of the cycle parts and their totals. These
are the three masses "L’homme armd" by Busnois, Ockeghem and Dufay that appeared
in the middle of the 15th century, between 1450 and 1460.

In the cycle of Busnois, the spiral of the golden section develops as follows:

K G OM GM
A K+G GM M
0.63 0.64 0.65 0.6

The same formula, with a slight deviation in numerical values, appears in Dufay’s mass:

K G OM GM
A K+G GM M
0.618 0.66 0.67 0.6

A more extended version takes place in Ockeghem’s mass:

A S K+G G K+G C OM GM
S C OM K+G C GM GM M
0.62 0.66 0.614 0.65 0.66 0.6 0.65 0.6

Proportions of the overall structure of Palestrina’s masses are long series of golden
sections, containing sometimes up to 18 members (diagram 6).
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Diagram 6

The most significant expression of the golden section proportion is in the climax zone of
a composition, which is usually found in the closing section of Credo. In the mass by G.
de Machaut, this is an unfolded solemn section Amen that is fulfilled in virtuous
techniques of goket, as opposed to all the previous sections. In the mass "Papae
Marcelli" by Palestrina, the closing section of Credo, starting with the 186t~ bar, there
forms up a mighty culmination with a bell-like effect, which is due to the canonic
sequences and imitations in all the voices.
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Thus, the meaning of the perfect proportions inherent in the mass composition can be
treated as follows.

Due to the mirror-symmetry the mass construction is analogous to the one of a cathedral
as well as to the composition of an altar. Essentially, symmetry in the liturgical music
formed up under a direct influence of the church architecture. Borrowing from
architecture and further developing the laws of the mirror-symmetry, music assumes an
obvious architectonic character, reflecting in its composition the main principles of a
church building - its proportionality and multi-layer hierarchy with the centre in the
dome.

So, the mirror-symmetry determines the space-constructional aspect of the form, which
dominates in the five-part Ordinary.

The Fibonacci progressions reflect the unfolding of the form in time, i.e., a process. The
semantics of these progressions in the masses is a hint at the evangelic episode of "the
miracle with bread and fish" carrying a very important semantic message: the satiation
with the spiritual food - the teaching of Christ. Besides, already in the text of the
Gospels the expression of a miracle via progression symbolizes the Divine act of
creation - the appearance of multitudes from One, a doctrine, which dates back to
Plato’s "Timaeus". Therefore, the Fibonacci series are interconnected with the six-part
Ordinary expressing the time aspect of the form (let us recall the Six Days of Creation).

Figure 7
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The five- or six-part Ordinary is one and the same form wherein the golden section
unifies both vectors: vertical and horizontal, i.e., space and time. Being the centre of the
broken symmetry and, consequently, of the highest tension, the golden section becomes
the focus of the culmination zone, or the centre of the folding and unfolding of the
compositional spiral (diagram 7). Analogous spirals appear in the famous tondoes by
Botticelli and Raphael. This form is nothing else but a reflection of neo-platonics’ most
important statement that was formulated by N. Kuzanus as "explicatio-complicatio",
i.e., the process of unfolding and folding of the world within the Allmighty.

Therefore, one can draw a symbolic parallel: Creator and His creation - the world; a
Composer and his creation - the mass (a model of this world). While the three perfect
proportions that are present in the mass in a complete unity are a mathematical symbol
of Divine perfection and the threefold of Divine substance.

Botticelli: The Madonna of the Magnificat, Uffizi, Florence
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