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ABSTRACT 

This treatise sets out to show how both the mathematical 

aspect of ballet (and music to a very limited extent) and 

the associated psychological aspects of both the dancer and 

the stage space in which he or she operates contribute 

together to create an entire gestalt that becomes visible 

on and within the bodies of the dancers as they move 

through time and space. The recognition of both intention 

in the role of speaking a language with meaning, along with 

the existence of energy projection in music, dance and 

drama, make apparent the existence of this extension of the 

mental realm into the physical one. 

Although some people accord the spoken language a 

privileged status which causes a gap between artists and 

analytical philosophers, I have attempted, in this work, to 

show a way in which language may be considered as a concept 

applying to all languages, including those used in the 

arts. In this manner, hopefully, this gap between the two 

sets of theoretical concerns may be shown to be no longer 

applicable, and a manner of bridging the theoretical split 

can be forged upon the theory suggested by this treatise. 
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FOREWORD 

As a teen-ager, I lived a double life, both studying 

ballet and music intensively, and pursuing a heavy 

curriculuai in high school, where I studied the hard 

sciences, including physics and chemistry, and all of the 

mathematics then offered, up to and including trigonometry, 

and eventually calculus in university. While there was 

obviously some kind of split within my life, and the two 

worlds were very different, I was only vaguely aware, at 

that time, that there might be some deep theoretical issues 

involved that might eventually cause me some intellectual 

pain. Like most teen-agers, I tended to sublimate any kind 

of contradictions that might be inherent in these disparate 

pursuits, and simply assumed that somewhere somebody knew 

how the world cohered, even if I didn't yet. 

Besides, my mother had trained me in the harmonic 

structure of music and its related mathematics, when I was 

a small child, as she, being a musician and a teacher of 

music, had invested no small amount of time and effort in 

codifying this information so that children could obtain a 

grasp of it at a young age. 

But when I entered university, I discovered a high level 

of study involving these matters in the discipline of 

philosophy, which was not taught in high school at that 

time. It was a kind of heaven to discover that perhaps. 
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given enough time and sufficient mental effort, I might 

eventually comprehend the coherence of the world of the 

arts and the world of science and mathematics in one 

embracing theory. 

At the time, I was unaware that the kind of philosophy 

in which I was being trained was still the humanistic 

version, and a course I took in aesthetics was taken 

seriously, and did not seem to recognize any kind of 

theoretical split between the arts and sciences, such as I 

had feared to be the case. 

But when I left Arizona to study ballet professionally, 

I also continued to pursue my academic education at the 

University of California at Los Angeles, and encountered 

something to which I was incapable of putting words or 

theory, but which nevertheless shattered my hope for 

achieving an eventual synthesis on a theoretical level of 

my concerns. 

It was early on announced, in a philosophy class, that 

"There was no moral problem in the dropping of the atomic 

bomb on Hiroshima," and none of us were allowed any 

possible response to this blank statement; eventually, it 

was also announced that "There is no metaphysics," and I 

realized with time that the study of values and moral 

issues with which I believed the arts to be involved, were 

also now rejected. Science, it was declared was "value-

free. " 
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Now, I knew that something precious had, or was being in 

the process of being destroyed for me, but I wasn't smart 

enough to give any kind of rational response to any of 

this. 

Meanwhile, I began to dance on a semi-professional 

level, living in two, by now, desperately separate worlds, 

hopelessly shattered as I had once feared might be the 

case. 

To make a long story short, I was in the camp of the 

post-logical positivists, who eschewed the approach of the 

humanistic school of philosophy. But it would take long 

years of study to find out about this difference in schools 

of thought, and UCLA was adamanant as to the demands of its 

classes, as were also my excellent ballet teachers as to 

their airtistic demands. 

None of them was living in the two worlds I was trying 

to inhabit, and all the implicit fears of my early years 

were being actualized in a form of mental torture from 

which I could not escape. 

Ten years later, back in Tucson, at the University of 

Arizona, I enrolled in a course in Philosophy of Language— 

excellent, well taught, and now in the same tradition of 

thought as an UCLA, which was now referred to as 'analytic 

philosophy,' where the spectres of the theoretical split 

between my worlds once again found instantiation. 
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And yet the course was brilliant, the teacher, a PhD. 

from the Massachusetts Institute of Technology, so good as 

to beyond the mere level of competence. 

Where was I now? The humanistic school of Philosophy 

was gone, swallowed by time as far as the Philosophy 

Department was concerned. 

And yet still, I stubbornly believed that somewhere 

there was an intellectual coherence of these matters, could 

I just find and grasp it. 

But how? My teachers did not feel this in the sense 

that I did, accepting their disciplines as they had 

developed historically, and I was alone in my own world of 

mental torture. No one would teach me what I wanted to 

know—I had to find it for myself. 

And so began the long theoretical struggle which is the 

impetus behind the writing of this thesis. 

I kept returning to the philosophy of language courses, 

every now and then, just to see if anything had changed, 

but one day, in great excitement, the teacher said "Now, 

with this new basic English reduced to just 100 words, we 

can summarize an entire Shakespeare play in one paragraph." 

I sputtered and fumed inwardly, but could only manage to 

raise my hand and respond that "There is still the small 

matter of form and content unresolved by that," which res

ponse received a blank stare and no other rejoinder. 

I realized then that there would be no help here, that 
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the split was widening, not narrowing, and I gave up trying 

for a while, despairing of ever finding an answer. 

But in the meantime, my ballet career was flourishing, 

and I was receiving grants, which required me, in part, to 

write lecture-demonstrations for explaining exactly what 

art and ballet were all about to audiences from 5-year-olds 

through the university level, and on to Senior Citizens' 

groups. Occasionally, I thought I caught a gleam of the 

truth in some of those lectures, but never felt adequate 

for the reasons given above. 

I returned to early classes in philosophy, as an 

informal student, and studied the history of the discipline 

all over again, searching for some way in which to buttress 

my small findings. Eventually, I settled on Descartes, the 

founder of contemporary philosophy, and thought perhaps I 

saw some inkling of what had happened that laid the 

fouundation for this difficulty, which, by now, I realized 

from extensive reading, was not my difficulty alone, but 

one that plagued my entire century. 

And more and more, I became convinced that dance and 

music were languages that had not received the same kind of 

theoretical investigation as had the written and spoken 

languages. Perhaps, if one tried to find a theory all-

encompassing enough, there might be found a form of 

underpinning under which all could be defined as languages. 
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To make a long story short, I believe I eventually did 

evolve such a theory, and it is in this thesis that I have 

attempted to give it body and structure, and historical re

search of a sufficient kind to make it credible. 

While the body of the thesis obviously is a full-blown 

presentation of the theory, and why I believe it to be a 

coherent manner in which the split between the arts and the 

sciences are not as truly disparate from one another as I 

feared, the following is a summairy of the points at which I 

eventually arrived. 

In this particular treatise, I have attempted to show 

how both the mathematical aspect of ballet (and music to a 

very limited extent) and the associated psychological 

aspects of both the dancer and the stage space in which he 

or she operates contribute together to create an entire 

gestalt that becomes visible on and within the bodies of 

the dancers as they move through time and space. The 

recognition of both intention in the role of speaking a 

language with meaning, along with the existence of energy 

projection in music, dance and drama, make apparent the 

existence of this extension of the mental realm into the 

physical one. 

In our actual role as language speakers of any kind, 

these elements are inescapable. To theorize that one 

speaks a language without intention, or any mental energy 

involved, is to reduce the human to the status of an 
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automaton, and raises again the spectre of physical 

reductionism, with which I have taken such strong issue. 

The reader will have to introspect himself to see if it is 

actually possible to use a language with any meaning minus 

intention; the most eminent philosophers of language, such 

as Michael Harnish and John Searle, following John Austin, 

accord intention an indisputable status. While they limit 

their analysis to the way that language is used to that of 

a sincere dialectical exchange, I have attempted to show 

just how some of these same aspects of intention are used 

by a performing artist. 

Hopefully, the theory given in this treatise will offer 

a beginning of a means for healing the split between the 

arts and the sciences that has so plagued this century. As 

it is indisputable that music and ballet have mathematical 

foundations, at least one of the major advantages accorded 

to the sciences over the arts can be seen to be 

unwarranted. Furthermore, by recognizing that all 

languages, spoken, musical, dramatic, balletic, and so 

forth, have their own set of transformations, in addition 

to their own form of symbolic representation, the spoken 

language no longer can be accorded its privileged status. 



CHAPTER 1 : PROBLEMS IN THE PHILOSOPHY OF MUSIC AND DANCE 

There is a considerable conundnun relating to the 'mean-

ing'of music and dance. Consider the following quotation 

from a book by J.N.Sullivan called BEETHOVEN: His Spiritual 

Development: 

Beethoven's greatest music has meaning in the sense 
that it is not a mere pattern of sounds, but poss
esses a spiritual content; nevertheless, it does not 
in any sense express a philosophy. It expresses cer
tain primary experiences as organized in the mind of 
this particular artist. But this organization of 
experience is utterly different from the organiza
tion of experience presented in philosophy. It is 
an organization to which the criteria of logical 
coherence do not in the least apply. Beethoven's 
profoundest attitude towards life, as expressed in 
his music, owes nothing to the mediation of his 
intelligence. The synthesis of his experience that 
is achieved by a great artist proceeds according 
to laws of which we know almost nothing, but purely 
intellectual formulation plays a very small part 
in it. (Vintage Books, A Division of 

Random House, New York, 1927, 
pp.172-3.) 

And yet, Sullivan also claims that "It so happens that 

Beethoven's last complete work, the quartet in F major. Op. 

135, makes a fitting end to his great series of explora

tions .... it is a summary of the great Beethovenian problem 

of destiny and siabmission." (p. 169) 

Very few people would want to claim that 'the problem of 

destiny and sxibmission' are not philosohical issues. To 

many, they might be absolutely critical issues of philo
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sophy, however inadequately they are dealt with in the 

academic tradition of western philosophical schools of the 

modern age. 

In addition, the claim that "Beethoven's profoundest 

attitude towards life, as expressed in his music, owes 

nothing to the mediation of his intelligence" might imply 

that all major artistic creation is in no way related to 

intelligence— a very stong claim indeed. 

Sullivan was no novice when it came to applying serious 

academic effort to this problem. His other books include 

Aspects of Science (1922), History of. Mathematics in Europe 

(1925), Science: ̂  New Outlook (1935), Present Dav Astronomv 

(1930) and Three Men Discuss Relativity (1926); in conse

quence of such evidence, his claims are not lightly to be 

dismissed. However, perhaps the sentence, "The synthesis of 

experience is achieved by a great artist according to laws 

of which we know almost nothing—", provides an inroad to 

the problem. Apparently he believed there were such laws, 

but they had never been investigated by academic philoso

phers . 

One might think that musicology might be an attempt 

toward that end, but as Gordon Epperson comments in The 

Musical Symbol: A Study of the Philosophical Theory of 

Music. "...musicology, as we know—though it does not 

necessarily exclude philosophic inquiry into musical 
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meaning—has become associated primarily with scholarly 

research of an historical nature." (Iowa State University 
Press, Ames, 1967, 
p. 4) . 

In Epperson's "Introduction," he discusses the matter 

from a more modeim point of view: 

The curious notion has taken hold in our century that 
setting limits to the scope (or limits, at any rate, to 
the adequacy) of linguistic analysis is anti-intellec
tual. The notion seems to be based on the assumption 
that all communiccJale concepts are expressible in spoken 
or written symbols: expressible, that is to say, in 
language. Yet the mind obviously exercises perogatives 
which go beyond verbal boundaries. The question is 
whether intellect extends to those areas or not is 
a problem of semantics. 

Even if the operations of intellect were restricted to 
the verbal realm, however, the dimensions of artistic 
experience would then be non-intellectual. not anti. In 
any event, the possible charge of anti-intellectualism 
need not deter us in the cpiest of a suitcible instrument 
of analysis, since the accusation is a hackneyed weapon 
in positivistic circles for castigating the unorthodox. 

(p.xi) 

I propose to approach the problem by enlarging the con

cept of language from "the assumption that all communicable 

concepts are expressible in spoken or written symbols: 

expressible, that is to say in language" as purely verbal 

toward a concept that sees all forms of the symbolic repre

sentation of experience, whether specifically verbal or not, 

as forms of language. This would include artistic expres

sion such as music and dance, English and other verbal lan

guages, mathematics, games, and a host of other such human 

activities. 
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This is an unorthodox claim, and one that is difficult to 

substantiate since all explorations of language qua language 

limit the discussion to written and verbal expression, as 

Epperson points out. (One might point out that sign 

language is neither written nor verbal, but it is easily 

countered by the objection that sign language is a symbolic 

representation based upon the written and verbal forms of 

expression and therefore doesn't count as coianter-evidence.) 

As a consequence, it would seem that a new theory of 

language would be necessary in order to substantiate such a 

claim, for which some kind of philosophical foundation needs 

to be laid. Warren Dwight Allen, in his Philosophies of 

Music History suggests that we "abandon the 'single lofty 

point of view' of music [and dance] as a mystic entity, in 

order to find a pluralistic method by which we may deal in a 

scientific way with different arts of music in different 

areas....while the musicologist is concerning himself with 

specific techniques in limited areas of inquiry, he has not 

yet formulated a general method. a philosophy with reference 

to the whole field." 

(PHILOSOPHIES OF MUSIC HISTORY (New York: Dover 
Publications, Inc., 1962), p.xxvi. Quoted by 
Epperson on p.158.) 

Since philosophical studies of the meaning of music trace 

back at least as far as Plato, one can hardly claim that 

this is a new concern. Aristotle, in the Poetics. gave some 
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analysis of certain known structures of dance, but his 

reference is to mere forms (or 'modes', as he calls them) of 

dance, and are simply a passing reference. "Pythagoras, who 

laid the foundation for acoustics, contributed a great deal 

to Greek musical theory, even prefiguring the doctrine of 

ethos f which holds that by virtue of its numerical basis 

music is a force of moral value." (Epperson, p.30). 

Bertrand Russell is attributed with the statement that 

the two great achievements of mankind were mathematics and 

music, and then stated that he would limit his philosophical 

inquiry to mathematics, simply. 

It becomes apparent that this is a long-standing concern 

of serious thinkers, but that progress in the field has been 

remarkably refractory to any kind of adequate analysis. 

If one is to make the claim that music and dance are 

forms of language, it could be claimed that the only way to 

mcike any headway in a theoretical inquiry is to examine, 

then, what the verbal and spoken expressions of language 

have in common with the disciplines of music and dance (and 

other forms of human activity that could be claimed to be 

analogous languages). In other words, instead of remaining 

within any single discipline as it is usually philosophi

cally explored, attempt to find a meta-theoxry of language 

that could include all these forms, and see if it is possi

ble to derive any underlying theory as to what they all have 
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in common in reference to hiiman experience. Most signifi

cant advances have been made by stepping outside the trees 

and examining the forest itself. 

One underlying difficulty with such a project is that all 

significant study on the subject has always been fairly 

closely aligned with the assumption that the question is in

trinsically an issue of the philosophy of mind. Noam Chom

sky says: 

What contribution can the study of language make to our 
understanding of human nature? In one or another mani
festation, this question threads its way through modern 
Western thought. In an age that was less self-conscious 
and less compartamentalized than ours, the nature of 
language, the respects in which language mirrors human 
mental processes or shapes the flow and character of 
thought—these were topics for study and speculation by 
scholars and gifted amateurs with a wide variety of 
interests, points of view, and intellectual backgrounds. 
And in the nineteenth and twentieth centuries, as lin
guistics, philosophy and psychology have uneasily tried 
to go their separate ways, the classical problems of 
language and mind have inevitably reappeared. 

(Language and Mind. Harcourt 
Brace, Jovanovich, Inc. New 
York, Chicago, San Francisco, 
Atlanta, 1972; p.l) 

In a chapter on "Form and Meaning in Natural Languages," 

he elaborates on the same theme: 

When we study hioman language, we are approaching what 
some might call the 'human essence,' the distinctive 
qualities of mind that are, so far as we know, unique to 
man and that are inseparable from any critical phase of 
human existence, personal or social. Hence the fascina
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tion of this study, and, no less, its frustration. The 
frustration arises from the fact that, despite much pro
gress, we remain as incapable as ever before of coming to 
grips with the core problem of human language. (p.100) 

Language, in the classical studies on the subject is a 

mirror of a purely mental act, the mind to be studied as 

separate from the body. In a little known story called "The 

Prince and the Cobbler," John Locke claims that if one were 

to interchange the brain of a prince with that of a cobbler, 

and vice versa, then the cobbler would be the prince and the 

prince, the cobbler. Their bodies, their physical exper

iences, their kinesthetic histories would be immaterial to 

whom they would then become. 

Modern philosophers discussing the subject are fascinated 

by the problem of what they refer to as "the brain in the 

vat," and spend endless amounts of speculation and verbiage 

on figuring out how human intelligence and (presumably) ex

perience would work under those conditions. 

But even linguistics involves a study of phonemes, formed 

by the physical apparatus of the mouth, tongue, etc., which 

certainly appears to be part of the body, so one unexamined 

premise taken from linguistics inself undercuts the assump

tion. And imagine the situation in which two children are 

to be taught mathematics; one child is allowed to use a 

pencil and paper on which to computate and solve the prob

lems while the other child is expected to do nothing but 

absorb it all mentally and come up with the same results. 



22 

Or imagine the same situationin in relation to learning to 

write. Which student would learn the process? 

It is obvious that the learning of purely cognitive 

skills involves motor reactions as well as very carefully 

learned kinesthetic reactions, and a little recognized fact 

that the purely cognitive schools of thought do not take 

into consideration is that, in addition to the part that the 

neo-cortex plays in these processes, there is also the role 

of the cerebellum, which operates by a different set of 

rules than the neo-cortex; all of this bears a complex 

relationship to the operations of the neurological system 

and the operation of the whole and its relationship to the 

learning process. 

There is, in addition, the insoluable problems of how 

perception itself is then related to cognition. It is a 

fairly well known fact that a computer can solve calculus 

problems easily, but given the problem of making its way 

across a parking lot, it will take all day to figure out a 

path that a child of five can effortlessly reason out in 

five minutes. As research on the subject has shown, the 

analogy between a computer and the human brain has some 

misleading components. In a computer, the information is 

processed serially, at a rapid pulse; in the brain, this 

happens much more slowly, but the information can be handled 

in parallel on millions of channels. Although the computer 
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is very reliedale at doing something like calculus, removing 

one or two of the components can upset the entire 

computation. 

In contradistinction, the neurons of the brain are not 

nearly as reliable as the computer, but removal of a few of 

them is unlikely to make any appreciable difference in 

behavior. While a computer works on strict binary process

ing, the brain relies on less precise methods of signaling. 

As far as we can figure, the brain probably adjusts the 

efficiency and number of its synapses in unknown ways to 

adapt its owner to experience. So, although the computer 

can do long and intricate cognitive tasks, it is unable to 

recognize patterns such as those the five-year-old child 

recognizes when it crosses the aforesaid parking lot. 

I once heard a professor of cognitive philosophy say that 

it would take a computer 20,000,000 years to figure out the 

relationships in a contemporary novel. 

Obviously, there must be some mechanisms by which humans 

recognize patterns, and an analysis of the neo-cortex alone, 

with its related cognitive tasks, is not sufficient to 

explain the existence of human activities, including the 

critical one of using a language. Alan Turing, when 

analyzing whether a computer was capable of carrying on a 

conversation, really limited himself to the problem of 

whether the computer could convince a human being that it 
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was indeed responding in a reasoning fashion to the conver

sation: not that it was actually doing so, I have concluded 

after studying his analysis many, many times. 

In later work, he did recognize that the machine-mode of 

thinking was deprived of some very significant features of 

human reality: 

.... in so far as a man is a machine he is one that is 
subject to very much interference. In fact interference 
will be the rule rather than the exception. He is in 
frequent communication with other men, and is continu
ally receiving visual and other stimuli which themselves 
constitute a form of interference. It will only be when 
the man is 'concentrating' with a view to eliminating 
these stimuli or 'distractions' that he approximates a 
machine without interference....although a man when 
concentrating may behave like a machine without inter
ference, his behaviour when concentrating is largely 
determined by the way he has been conditioned by 
previous interference. 

(Andrew Hodges, ALAN TURING:The Enicma. Simon 
& Schuster,Inc.; New York, 1983; p.382.) 

He then imagines that it is possible to equip a machine 

with 'television cameras, microphones, loudspeakers, wheels, 

and 'servo-mechanisms' as well as some sort of electronic 

brain,' but admits that so well-equipped a robot would still 

lack contact with food, sport, sex and a host of other 

things of interest to humans. He then concludes that if it 

would be necessary to investigate that a brain that is 

without a body, then the brain would at least have to be 

provided with the organs of sight, speech and hearing, in 

which state it might engage in the activities of various 

games (such as chess, bridge and poker), the learning of 
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languages, translation of languages, cryptography, and 

mathematics. 

But even then, "Mathematics should preferably be re

stricted to branches where diagrams are not much used. Of 

the above possible fields the learning of languages would be 

the most impressive, since it is the most human of these 

activities. This field however seems to depend rather too 

much on sense organs and locomotion to be feasible." 

(pp.382-3) 

So far, it seems an indisputable fact that the sensory 

equipment of the body plays a major fact in the learning, 

comprehension and development of a language, but there are 

also other difficulties inherent in this discussion. Epper

son touches on the problem, but does not analyze another 

underlying difficulty in solving our conundrum. 

Consider the following: 

The force by which the reasonable and ordered universe 
was torn apart is not something alien to the human 
being: it is known to him inwardly through the complex 
of dynamic feelings for which the discursive intellect 
has provided a pitifully inadequate vocabulary—an 
intellect by means of which those feelings seek in 
vain an apposite reflection. The search for order is 
intense, a human necessity, and the emotions them
selves gravitate toward containment, toward ordered 
expression. Such expression, externalized, is art. 
Here is the symbolic analogue to the life of the 
emotions. The universe of conceptual discourse must 
provide the necessary stage or be destroyed. (p.54) 

While briefly touching on the contempory distinction 
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between process and product, he goes on to say: 

The belated recognition of process with its essential 
dynamism created as many problems as it solved.... 
Schopenhauer and Neitsche presupposed a dualism—the 
former with the attributes of will and idea, the 
latter with his Dionysian dynamism versus the arche
types of the Apollonian dream world. Both were 
obliged to deal with the somewhat disparate demands of 
space and time, but both—and here Neitsche acknow
ledged his strong debt to Schopenhauer—saw in music 
an art that is not spatialized in the way other arts 
are by the necessities of their particular modalities; 
consequently music is objective (underlining mine) in 
the same way as the others. Music is closer to the 
inner dynamism of process; there are fewer technical 
(and no concrete) impediments to immediate apprehen
sion, for an entire dimension of the empirical 
(xinderlining mine) world has been, as it were, 
bypassed. (p.55) 

Notice the terms 'objective', and 'empirical'. Both are 

critical concepts to the history of philosophy, so much so 

that they are never even noticed—or rather, they are so 

fundamental to any discussion of these matters that their 

usage is never questioned. Epperson, and essentially anyone 

else who discusses these matters makes use of the object

ive/subjective distinction, and the rational/empirical one 

as well, as the two concepts presuppose the same conceptual 

framework. 

Sullivan gave no small amount of thought to the problem. 

The mental climate characteristic of the modern world 
is most clearly manifested in modem science, for here 
the activity is conditioned by the assumptions in a 
perfectly direct manner....The basis of this outlook 
is scientific materialism, which supposes that the 
reality of the world may be exhaustively described in 
terms of the abstractions found so successful in 
building up modern science—such abstractions as mass. 
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force, location in space and time, and so on. In this 
universe the human mind itself, in some way, the pro
duct of these abstractions, creates values expressive 
of its own constitution. These values are not part of 
reality; to supose that they are is to adopt the 
"magical" view of the world. Our aspirations are 
expressive of nothing but our own needs—and are, in 
that sense, purely accidental. They throw no light on 
the constitution of the universe; they point to no 
universal purpose in things. That the artist reveals 
to us the nature of reality, by the peculiarities of 
his own neural organization, is a notion incompatible 
with the scientific outlook on the world. (pp.7-8) 

And yet, Sullivan then uses the classic distinction 

between the 'subjective' states of the human being and the 

'objective' states of science as his means of resolving this 

difficult dilemna: "Language, as an historical accident, is 

poor in names for subjective states, and consequently in 

names for the imputed properties of objects that produce 

these states." (p.10) 

The rest of the book is then written in accordance with 

the attribution of the term, 'subjective', always applied to 

the subject matter of music and its description, and so he 

never avoids the vocabulary and basic distinctions of the 

scientific materialism with which he is taking issue. 

Wittgenstein, usually believed to be at the center of the 

positivist point of view, in his conclusion to the Tractatus 

Loaical-Philosophicus. says: 

Prop. 6.371. At the basis of the whole modern view of 
the world lies the illusion that the so-called laws of 
nature are the explanations of natural phenomena. 

Prop. 6.372. So people stop short at natural laws as at 
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something unassailable, as did the ancients at God and 
Fate. 

And they are both right and wrong. But the ancients 
were clearer, in so far as they recognized one clear 
terminus, whereas the modern system makes it appear as 
though everything were explained. 

(Routledge & Kegan Paul Ltd; 
trans. C.K. Ogden; London and 
New York, 1981; p.181) 

He is reported to have said to Turing, in a private con

versation, that one can solve all the problems of science, 

but it will never solve the problems of human beings. 

Moreover, these assumptions taken together results in 

some exceedingly peculiar writing on the matter as a 

consequence. Schopenhauer, who usually writes more 

tellingly on the subject of music than anyone previous to 

him historically comes to the following rather fantastic 

conclusion: 

Bass is thus, for us, in harmony what unorganized 
nature, the crudest mass, upon which all rests, and 
from which everything originates and develops, is in 
the world. Now, further, in the whole of the comple-
mental parts which make up the harmony between the bass 
and the leading voice singing the melody, I recognize 
the whole gradation of the Ideas in which the will 
objectifies itself. Those nearer in the bass are the 
lower of these grades, the still unorganized, but yet 
manifold phenomenal things; the higher represent to me 
the world of plants and beasts. The definite intervals 
of the scale are parallel to the definite grades of the 
objectification of will, the definite species in 
nature. The departure from the arithmetical 
correctness of the intervals, through some temperament, 
or produced by the key selected, is analogous to the 
departure of the individual from the type of the 
species. Indeed, even the impure discords, which give 
no definite interval, may be compared to the monstrous 
abortions produced by beasts of two species, or by man 
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and beast. 
(The World as Will and Idea. trans, by 
R.B.Hald and J.Kemp; Garden City, N.Y.: 
Dolphin] Doubleday & Co., 1961; pp.269-
70.) 

Kant, because of the non-spatial aspect of music, ranked 

music as the lowest in the hierarchy of the arts, counting 

sculpture as higher on the list precisely because it was 

spatial and visual. (It might be pointed out, in passing 

that dance is spatialized and could thus escape this 

quibble, but dance was too lowly to count as an art form for 

Kant. Besides this discusssion allies the art forms of 

dance and music, although the spatialized aspect of dance 

plays a major role in the theory I am proposing. The 

discussion will be dealt with later on.) 

It would seem that perhaps the conceptual framework for 

theoretical investigation into these matters must come to 

the point of questioning these hallowed presuppositions in 

order to make any headway. 

Moreover, another complicating factor, at this particular 

point in history, is our fascination with knowledge as 'in

formation,' and its powerful analogue, the super-highway of 

the Internet. In order to trace the extreme dominance of 

this important idea, one has to return to the historical 

background which landerlies the belief system we now 

practice. 
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Obviously, Txiring's work on the Turing machine concept, 

from which the computer developed, is of critical impor

tance, but there is a very slightly less well-known factor 

which is also important. 

In 1948 Norbert Weiner had published a book called 
Cybernetics. defining the word to mean 'Control and 
Communication in the Animal and the Machine'. It meant 
the description of the world in which information and 
logic, rather than energy or material constitution was 
what mattered. As such it was heavily influenced by 
the massive wartime technological developments, 
although the basic ideas, such as feedback, were hardly 
new. Wiener and von Neumann had led a conference in 
the winter 1943-4 on 'cybernetic' ideas, but Wiener's 
book had opened up the subject outside the narrow 
domain of technical papers. In fact Cybernetics was 
almost unreadable, but the public seized upon it as a 
magic key which would unlock the secrets of what had 
happened to the world in the past decade. (Hodges, p. 

403.) 

Is 'information' the same as language? Are machines 

indeed intelligent, and may we simply abdicate as human 

beings to the necessity of serving a superior mechanical 

beast, as Carl Sagan claimed? This is, of course, once 

again, one of Noam Chomsky's concerns, surfacing 

specifically from some of his interaction with B.F.Skinner 

over the stimulus-response set of arguments: 

It has, I believe, become quite clear that if we are 
ever to understand how language is used or acquired, 
then we must abstract for separate and independent 
study a cognitive system, a system of knowledge and 
belief, that develops in early childhood and that 
interacts with many other factors to determine the kind 
of behavior that we observe; to introduce a technical 
term,we must isolate and study the system of linguistic 
competence that underlies behavior but that is not 
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realized in any direct or simple way in behavior. And 
this system of linguistic competence is qualitatively 
different from anything that can be decribed in terms 
of the taxanomic methods of structural linguistics, the 
concepts of S-R psychology, or the notions developed 
within the mathematical theory of simple automata. 

(P-4) 

There is also a third underlying presupposition that is 

so old and so thoroughly engrained in our western tradition 

of thought that it is utterly transparent in any reasoning 

on the matter; the belief that the contents of the mind are 

immediately accessible to the process of introspection: the 

tabula rasa concept developed by John Locke—a blank slate 

on which impressions are written, and that can be reviewed 

by simply glancing inward to find what the contents of one's 

immediate consciousness is, then reported back in verbal 

experience. "What are you thinking?" is the most common 

reference to this conceptual framework, and most of us can 

give an apparently satisfactory answer to the question 

dxiring the average conversation. 

But what would you answer to the question if someone 

asked you the same question at some point in the middle of 

the Adagio section of the 9th Symphony of Beethoven, to take 

a random instance of the problem applied to music? E.M.For-

ster, in Howard's End, tried to use the analogy of goblins 

walking across the universe to describe verbally the content 

of the first movement of the Eroica, but is that satisfac

tory? (Bear in mind that Forster was highly educated in the 
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area of music as well as literature.) 

Once again, an appeal to Chomsky provides an inroad to a 

deeper solution to the problem of an important aspect of 

linguistic competence: 

...I believe that the most appropriate general 
framework for the study of the problems of language and 
mind is the system of ideas developed as part of the 
rationalist psychology of the seventeenth and eight
eenth centuries, elaborated in important respects by 
the romantics and then largely forgotten as attention 
shifted to other matters. According to this tradi
tional concept, a system of propositions expressing the 
meaning of a sentence is produced in the mind as the 
sentence is realized as a physical signal, the two 
being related by certain formal operations that, in 
current terminolo^, we may call grammatical trans
formations . Continuing with the current terminology, 
we Ccui thus distinguish the surface structure of the 
sentence, the organization into categories and phrases 
that is directly associated with the physical signal, 
from the underlying deep structure. also a system of 
categories and phrases, but with a more abstract 
character. (pp.28-9) 

Notice the phrase, 'the sentence as realized as a 

physical signal.' It might be noticed that a phrase of music 

can be considered analogously as a unit realized, like a 

sentence, as a physical signal. 

All these caveats and considerations keep leading back to 

the central question of 'What is mind?' Descartes, of 

course, divided the universe into res extensa^ the world of 

matter, and res cogitans. the world of mind, the assumption 

being that mind was, in no sense (obviously) extended. He 

also recognized only two important aspects of the mind—the 
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will and reason, following the Scholastic tradition. 

Imagination, a primary attribute of mind according to the 

romantics, was nowhere contained in this minute taxononmy, 

and as Chomsky pointed out, the body of theory developed by 

the romantics has pretty well dropped out of sight in our 

information age. And yet perhaps, as Descartes was making 

an arbitrary distinction about the ontology of the world, 

one can question the arbitrariness of that distinction. 

Is it possible to reconcile the mind as a tabula rasa 

with Chomsky's distinction between surface structure and 

deep stiructure? Or, for that matter, if one wished to bring 

in the assumptions of the Freudian unconscious and the 

Jvingian archetypes, it is necessary, according to present 

theory, to assiime that all this occurs nowhere, in any kind 

of possible extension that we can identify, except in the 

neuronal play moving about the nervous system in ways that 

cannot be specified or reconciled with any theory of 

language. 

It is a philosophical dead end in the present theoretical 

state. 

Perhaps it is necessary to take an ontological leap and 

question the assumption that there is no possible universe 

in which mind is extended, as is res extensa. After all, 

the nature of the concept of res coaitans was assumed, not 

proved. It may just as well be un-assumed for at least its 
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possible theoretical implications. 
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CHAPTER 2: 
A THEORY OF MIND AND ITS RELATION TO THE ARTS 

AND MATHEMATICS 

What if all of our 20th century discussions of the 

unconscious really refer to an unseen continent, or planet, 

or solar system, or galaxy, etc., to which we have partial 

access? 

Not too many people in 1997 would wemt to deny that there 

is some form of unconscious that affects our behavior, but 

there is very little stipulation as to the natiare of such a 

world or entity. 

Primarily, we tend to think of such an entity as 

resembling the contents of our mind when we introspect as to 

the contents of the mind at the moment of introspection. 

To view it in this way is an inheritance from John Locke, 

who, in his Essav Concerning Hyaan Understand3,nq# of the 

17th century, said that the mind was a tabula rasa which 

could be read about the way one reads one's computer screen. 

And on that view, what you get as the contents of the 

mind tends to be a verbal description of a world described 

with and limited to words. 

Not much more. 

But instead, try to think of two complete worlds, each of 

which has a complete geographical description and a complete 
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spatial extension. Neither one nor the other has primacy, 

though we automatically give the visual, physical universe 

the benefit of the doubt. 

Try this image: look into a fairly large pool of water in 

the late afternoon of a day when there are scudding clouds 

moving across a windy blue sky, and find their reflection in 

the pool. Look downwards into the pool and allow your mind 

to extend the reflection of the sky into the depths of the 

pool— now with flying white clouds moving fairly fast down 

there. 

Look upwards for a moment at the sky and realize that you 

believe that space extends upward and through the sky and on 

into the area of outer space, and extending on into an 

unperceived infinity of deeper outer space beyond your 

perception. Then realize that you believe this only by 

implication and education. 

It is difficult to get that implication from the visual 

impression alone given by the late afternoon sky. Our 

assumption of the sky extending into outer space is exactly 

that: an assumption based upon an educational bias that we, 

by now, automatically accept. We believe in the extension 

upward as objectively valid, as scientific education has 

taught us. 

And we automatically say that the reflection in the pool 

is just a subjective illusion. 
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But notice one thing odd: the reflection on the pool also 

has an objective existence, but it works according to the 

laws of optics, which are more unfamiliar to us than the 

more ordinary scientific realism in which we are trained by 

our western education. The reflection is real— it will 

always exist for any viewer under these same conditions that 

originally produced it. It is not a chimera as we so 

unreflectingly assume it to be. 

One can get a reflection downward through the medium of 

the pool's water, into another sky extending infinitely 

through the blue and on into another sort of space other 

than the blue dome of the sky that is extending into far 

space, we believe. 

This is a metaphor, specifically visual, because visual 

orientation is the one we allow primacy in our culture, 

although most of us are pretty ignorant of the laws of 

optics that govern visualization. But it is also a model 

whose structure may approximate the way that the inter

relationship between the two worlds works. 

A hypothetical structure to replace the verbal introspec

tive view of the mind. 

Try thinking of the mind itself neither as the extension 

of the the sky nor as the reflection in the pool, but as the 

surface itself of the pool which reflects from above and 
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makes possible the reflection of a sky in the depths, but 

which also has depths of its own which may also reflect 

upward toward the surface. The conscious mind is the 

interface between the the two kinds of space. 

Based on my experience, I would hypothesize that, in 

creative states of mind such as those experienced by artists 

or others involved in similar activity, one moves into an 

actual inner space which has a complete, intact and fixed 

structure that can be apprehended in the same sense that we 

sometimes apprehend outer space with the help of scientific 

tools such as cameras attached to space capsules. R.o. 

Laing wrote a book called The Politics of Experience based 

upon this premise, although he didn't give this particular 

explanation of it, nor deal in metaphors regarding it. 

But in the artistic experience, and its various 

gradations, we are now on the other side of the reflection, 

going downward into our hypothetical pool to the other side. 

The outer, physical world now becomes the reflection, and 

the reflection becomes the primary reality. 

And there is a complete and highly complex space through 

which we move, with its own set of fixed geography, and its 

own set of rules analogous to the scientific world. 

The difficulty with comprehending this idea is that most 

of our rules for thinking cibout the nature of reality have 

been derived from the underlying assumptions of the 
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scientific corpus of theory based on materialism. 

There is no sufficient materialistic theory for the 

nature of the mind. 

Psychology, of course, deals with aspects of mental 

experience, but has no single cogent theory about the actual 

nature of the mind itself. 

One very unfortunate proof of the primacy of mental 

experience is the prevalence of the use of mind-altering 

drugs, for which many millions of people are willing to 

spend many billions of dollars. That these drugs do, in 

fact, alter mental experience is utterly indisputable: just 

check the prisons for your proof. 

This interface of the surface of the mind as mediating 

between two realities is clear, but we only understand that 

which we have been exeuaining since the 17th century, accord

ing to the presximptions of the 17th century. 

And remember that the basis of the scientific revolution 

of that period was an effort to describe phenomena objec

tively, on the basis of an atomistic materialism inherited 

from Democrites. In part, this was in extreme reaction to 

the horrendous rigors of a prescriptive religious period 

that had doomed many to the pyre, or some other instrximent 

of torture— hence, the terrible fear of prescriptions as to 

human behavior. But the effort at description of external 

nature, plus the mathematics involved, obviously aimed 
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toward the physical universe, not toward the inward world of 

the mind, which was, at that period, taboo for good reason. 

Descartes' only model for the mind was that of a logic 

machine; his final conclusons regarding the ontology of 

being hinged upon the fact that while one might doubt 

something, one could not doubt doubt itself without 

involving a logical contradiction. 

We are at the opposite end of the spectrum now: we have 

no prescriptive rules whatsoever now except the threat of 

prison terms. 

For states of mind are real. The so-popular term, 

"family values", refers to a prescriptive status, not a 

descriptive one. 

Moreover, the belief that the verbal and written 

languages are 'real', while the arts are 'subjective' has 

resulted in a very severe educational bias within the 

primary schools: funding for arts education has been 

drastically reduced, and in very many cases, simply 

eliminated entirely from the curriculum, as it is assumed 

that the arts have nothing to contribute to the development 

of intelligence and adaptation to our present society. 

Yet still, most members of the middle and upper classes 

continue to afford private training in the arts for their 

children, and it is these children, for the most part, who 

score highest on the SAT scores and enter colleges and 
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universities. The children of the poor are now deprived en

tirely of artistic education in the majority of areas as a 

consequence. I will attempt to show, in the remaining body 

of this work, just how the arts, considered as languages 

according to the theory being developed in this treatise, 

are intrinsically involved in the development of intelli

gence and adaptation to the needs of society, and thus 

provide a reason for including the arts in the curriculum of 

every school, regardless of area, as a critical tool for 

educational development. 

The assumption that "reading and writing" are the only 

critical areas for grade school education is all part of the 

same kind of mind-set being examined here, and part of the 

point of this treatise is to examine that assumption. 

While it is difficult to set up any kind of one-to-one 

corellation between these statistics and related events, 

nevertheless it is indicative of an important trend in our 

time that needs more investigation as to the relationship 

between artistic training and the development of intelli

gence. The assumption that "reading and writing" are the 

only critical areas for grade school education is all part 

of the same kind of mind-set being examined here, and part 

of the point of this treatise is to examine that assumption. 

In the 1940's, the relationship of music to mathematics 
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was examined by a musician named Joseph Schillinger; in his 

theorizing, he took such elements of music as harmonic 

relations and harmonic coordination and showed in great 

detail their mathematical components. For instance, on this 

precise subject, his analysis proceeds in this vein; 

There are other more complex forms of regularity than 
uniformity. They are the outcome of combined forms of 
uniformity, obtained through superimposition of phases. 
From the physical viewpoint such forms represent 
periodicity of complex phrases, i.e., configurations or 
groups consisting of simple components. Uniformity may 
thus be regarded merely as a special case of periodic 
regularity, which may be either simple or complex. 
Forms of regularity produced by the periodic recurrence 
of binomial or polynomial groups are subject to 
detailed analysis in this system. 

The main theory of all configurations that are not 
axiomatic is based on harmonic relations and harmonic 
coordination, and explains in detail the source and the 
technique of composition. This branch makes possible 
the mastery of "rhythm" as the basis of composition, 
and establishes its own validity as the system of 
pattern-making and pattern co-oirdinating. 

fThe Mathematical OL 
Arts. Philosophical Library; 
New York, 1948; p.41.) 

However, his thinking was also underlain by the typical 

mentality of the 1930's and '40's, and contains the 

following provisos: Under his "History of the Arts in Five 

Morphological Zones," he classifies the present age as 

Zone Five: Scientific. Post-Esthetic. 
Analysis and synthesis af an art product. 
Scientific experiment. Art with scientific goal. 
Scientifically functioning art. Manufacture, 
distribution and consumption of a perfect art 
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product. Fusion of art materials and art forms. 
Disintegration of art (underlining mine). 
Abstraction and liberation of the idea. 

(p.17.) 

As is obvious from this quotation, where we are now 

educationally comes from the assumption that the world of 

mind can be collapsed mechanically into the scientific 

paradigm of the world. But if music and dance are languages 

which act as extensions of the mind, then they cannot be 

arbitrarily collapsed in this fashion; under this assumption 

these art forms should continue as part of the educational 

system for children and adults, and can thus continue to be 

part of the same system, and develop and flourish in the 

same manner as the spoken language that is now given primacy 

in the schools. 

We need a theory to encompass all this, and the atomistic 

view of the universe inherited from Democrites and absorbed 

into the 17th century is doing us no good in this search. 

Perhaps the theory of the surface of the mind as an 

interface between two universes might yield results, and not 

just as a metaphor either. 

The question is: how do we go about investigating such a 

theory? 

The problem is that once the premise that mind is 

accepted, the entire thrust of responsible behavior is 



44 

shifted onto those who can apprehend the concept of a value 

system. As it stands now, our civilization has evolved an 

erzatz system that tries to have it both ways: 1) that there 

is no value system that extends into our culture in any 

meaningful way, and therefore no-one is directly responsible 

for his actions; 2) there is an extension of meeming that is 

represented in any concrete fashion, at present, by a 

monetary system, as that has a very obvious and measurable 

quantitative aspect, which automatically reflects value, and 

in which value can be directly known and tallied. To anyone 

with the most rudimentary knowledge of logic, it is astound-

ingly apparent that an inherent contradiction lies at the 

base of this intellectual split about the question of value 

systems in our culture; Premise 1: there is no value system 

in our civilization; Premise 2: there ig a value system 

represented by our monetary system. 

As to Premise 2, by tacitly accepting the belief that all 

value is or will be reflected by the monetary system, 

obviously the value of any individual member of the culture 

will and can be measured by his or her monetary worth. 

Anyway, since the entire philosophical edifice has been 

built upon a mistaken premise as to the nature of mind, it 

is obvious that there will be (and is) a tremendous amount 

of obfuscation erected around the mistaken premise, as is 

always the case in this sort of mistake. 
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By now, it is a fairly familiar concept that science is 

'value-free,' but how to resolve the important issue of 

building a value-system from the present premises is just 

another conundrum that remains unresolved. Consider the 

present political debate about how to re-inject 'family 

values' into the lifes of children who have never 

experienced any such thing; and yet, since the question of 

value systems is something that is built long and pain

stakingly over the period of a life-time, beginning with 

one's earliset experiences of family life, it would seem 

obvious that there cannot be a merely political solution to 

this critical problem. 

By denying that mind has any physical extension, we 

believe that we have avoided the mistake of 'materialism' 

and all the negative value that we think resides in that 

appelation. 

At this point, refer back to the two premises outlined at 

the beginning, because the chain will start all over again, 

ad infinitum, and obviously, there is no escape from it once 

you accept Descarte's initial belief that mind (and values 

erected in the edifice of the mind) is not extended in any 

sense comparable to the extension of matter. 

But consider again the Epperson quotation: "The force by 
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which the reasonable and ordered world was torn apart was 

not something alien to the human being: it is known to him 

inwardly through the complex of dynamic feelings for which 

the discursive intellect has provided a a pitifully inade

quate vocabulary—an intellect by means of which those 

feelings seek in vain an apposite reflection." (p.54.) 

Yet the inner processes of mental life, whether emotional 

or intellectual, might be given names usually applied to 

musical events, such as crescendo, diminuendo, accelerando, 

and ritardando. Now that we have adequate electronic means 

for measuring such acoustical properties of music, there is 

]cnown to be a physical analogue which is quantitatively 

measurable for these qualitative events of the mind, on the 

associated machinery. 

But without assiaming some sort of real existence for the 

events which these are assumed to measure, of what would 

these be "an apposite reflection"? 

There was a period of time in the 1970's when some 

psychologists were studying and evolving a theory of "the 

peak experience," formerly know as the "epiphanaic exper

ience" by William Butler Yeats, James Joyce, et al-; this 

was a subject to which these writers devoted no small amount 

of time and ink. Still, there was no effort to tie it into 

the major philosophical schools of the period, particularly 

as these were devoted to a diametrically opposite position: 
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that of the logical positivist schools, which grew into our 

present phase of analytic philosophy, and the associated 

proponents of the cognitive schools of thought. 

According to Occam's razor, a theory must be judged 

according to its explanatory adaility, given the least possi

ble amoiint of premises; obviously, this was the way in which 

the superiority of the Copernican theory over that of the 

Ptolemaic theory of astronomy was eventually decided, to 

give the most well-known exeuaple of the application of this 

principle. 

If this hypothesis about the extension of mind is viable, 

what explanatory power does it have over the usual view 

about the nature of res coaitans? I would like to suggest at 

least six ways in which it might provide some insight: 

1) The matter of the critical role of 'intentionality' in 

the use of language, being presently discussed by such 

philosophers as Michael Hamish, following in the train of 

thought instituted by John Austin. Even so simple a matter 

as intending to raise one's hand and then proceeding to do 

so, based on that intention, has no satisfactory 

explanation; 

2) The absolutely unexplored nature of 'projection', that 

most critical factor of the effectiveness of a stage 

performer; 

3) The means whereby the hitherto unmendable sxib-
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jective/objactive split might be healed; a key to the 

mind/brain problem; 

4) It would provide a vehicle for the now mysterious 

phrases such as 'mental energy', or energetic states of mind 

—a phenomenon extremely well-known to any teacher of these 

arts, as well as the related forms of drama. This would 

provide a key to the sort of energy on which a musician, and 

most particularly a dancer, must draw in order to even 

approach his or her work. Years of effort in these disci

plines are applied to the precise manner in which such 

artists are expected to practice his or her art; 

5) It provides a key to the relationship between a formal 

description and a physical description: problems which are 

insurmountable on the automata theory of mind to which 

Turing, ̂  al.. gave such an enormous amount of thought, 

without ever finding a satisfactory means of bridging the 

gap; 

6) It provides an apposite vehicle through which the arts 

of rausic and dance (at least) effect a reflection (or 

mimesis) of the mind. 

While the problem of mimesis (what Epperson calls "an 

apposite reflection") was originally introduced and codified 

by Aristotle in The Poetics. the basic concept received no 

major philosophical investigation until the landmark book by 



49 

Erich Auerbach, published originally in Berne, Switzerland 

in 1946. This book's entire title is MIMESIS: The Represen

tation of Reality in Western Literature. Auerbach's 

contention is that we have not one single form of represen

tation of reality, as scientific materialism would have it, 

but two. 

The first form he identifies is the more familiar one, as 

represented in the work of Homer: 

...the Homeric epithets seem to me in the final 
analysis to be tracable to the...need for an 
externalization of phenomena in terms perceptible to 
the senses.... the original cause must have lain in the 
basic impulse of the Homeric style; to represent 
phenomena in a fully externalized form, visible and 
palpable in all their parts, and completely fixed in 
their spatial and temporal relations. Nor do 
psychological processes receive any other treatment: 
here too nothing must remain hidden and unexpressed.... 
like the separate phenomena themselves, their relation
ships—their temporal, local, causal, final, consecu
tive, comparative, concessive, antithetical, and 
conditional limitations—are brought to light in 
perfect fullness; so that a continuous rhythmic 
procession of phenomena passes by, and never is there a 
form left fragmentary or half-illuminated, never a 
lacuna, never a gap, never a glimpse of unplumbed 
depth. 

(Tran. by Williard R.Trask. 
Princeton University Press' 
Princeton, New Jersey; pp.6-
7.) 

He contrasts this with the 

tation, which is most clearly 

tradition by the Bible, using 

as an illustration: 

other major form of represen-

represented in the Western 

the story of Abraham and Isaac 



50 

"And it came to pass after these things, that God did 
tempt Abraham, and said to him, Abraham1 and he said 
Behold, here I am." Even this opening startles us when 
we come to it from Homer. Where are the two speakers? 
We are not told. The reader, however, knows that they 
are not normally to be found together in one place one 
earth, that one of them, God, in order to speak to 
Abraham, must come from somewhere, must enter the 
earthly realm from some unknown heights or depths.... 
The concept of God held by the Jews is less a cause 
than a symptom of their manner of comprehending and 
representing things. 

Thus the journey is like a silent progress through the 
indeterminate and the contngent, a holding of the 
breath, a process which has no present, which is 
inserted, like a blank duration, between what has 
passed and what lies ahead, and yet which is measured: 
three days! (pp.8-10) 

In analyzing the underlying structure of these two 

contrasting modes, he continues: 

It would be difficult, then, to imagine styles more 
contrasted than those of these two equally ancient and 
equally epic texts. On the one hand, externalized, 
uniformly illuminated phenomena, at a definite time 
and in a definite place, connected together without a 
lacunae in a perpetual foreground; thoughts and 
feelings completely expressed; events taking place in 
leisurely fashion and with very little of suspense. On 
the other hand, the externalization of only so much of 
the phenomena as is necessary for the purpose of the 
narrative, all else left in obscurity; the decisive 
points of the narrative alone are emphasized, what lies 
between is non-existent; time and place are undefined 
and call for interpretation; thoughts and feelings 
remain unexpressed, are only suggested by the silence 
and the fragmentary speeches; the whole, permeated with 
the most unrelieved suspense and directed toward a 
single goal (and to that extent far more of a unity), 
remains mysterious and "fraught with background." 

(pp.11-12.) 

It is a universally accepted belief that the foundation 

of our present scientific age is a direct inheritance from 
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the tenets of thought and belief laid dovm by the ancient 

Greeks from the great period of thought of the 5th to the 

3rd century B.C. While Homer is believed to have been 

recorded prior to that time, some tracing it as far back as 

the 9th century, B.C., nevertheless, the xinstated 

assumptions of that civilization are obviously contained in 

his epics, and can be classified as part of the schools of 

thought which were codified philosophically, scientifically, 

and mathematically by Plato, Aristotle, Pythagoras, Euclid, 

Epperson, while not making any such specific contentions 

about forms of mimesis, nevertheless provides some material 

which would seem to corellate musical experience with the 

Biblical form of representation: 

Musical experience is empirical, not abstract. But the 
meaning of that experience is in the interaction 
between man and the musical image: the formal "sound" 
is objective, but the experience of it is inward, 
unrelated causally to the day, the year, or the hour. 
That a moment in historical time must provide the 
occasion is undeniable; but the musical apprehension 
itself is in no way conditioned by the choice of time— 
other things being equal—except by the necessary 
condition that an occasion be provided. Using that 
point of departure the experience of music moves into 
another dimension: the movement which constitutes its 
form is ideal; though actual time is used up, the 
essence of the dialogue, the human apprehension of the 
aural image is non-temporal [underlining mine]. 

(p.164.) 

In order to tie this in to the extended theory of 
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language which I am propounding, another much less well-

known book, entitled Art and Geometry. by William M. Ivins, 

Jr., offers another source of corroboration (also published 

in 1946). 

Ivins contends that "...the differences between metrical 

and perspective geometry [of the Greek age as opposed to the 

modern one] could be traced back to the differences between 

the tactile-muscular and the visual intuitions of space." 
("Introduction;" Harvard University 

Press, Cambridge, Massachusetts; 
p.ix.) 

As evidence that the Greek concepts of mass and its 

stmicture are drawn from the tactile-muscular forms of 

experiencing one's outward reality, he offers the following 

example: 

...as we all know from our experiences in finding our 
way about in completely dark rooms, tactile awareness 
for practical purposes is not accomplished by a gradual 
fading in and out of consciousness, but by catastrophic 
contacts and breaking of contacts. My hand either 
touches something or it does not. My hand tells me 
that something is light or heavy, hot or cold, smooth 
or rough. I can measure an object that is simple in 
form against the phalange of my thumb or a stick, and 
by counting my motions I can tell how many phalanges or 
sticks highor wide it is. Short of accident, my 
muscles tell me that these measuremeeints always require 
the same number of movements, i.e., that the object 
does not change in size or shape. If the object is a 
molding, I can run my fingers or a stick along it and 
determine that within the reach of my hand its lines 
are always the same distance apart, and do not come 
together, i.e., that the lines are parallel. Furthe
rmore, the fact that I can touch an object, hold it, 
push it, pull it, gives me a sense that there is 
something really there, that I am not the spoirt of a 
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trick or an illusion, and that this something remains 
the same no matter what its heaviness or lightness, its 
hotness or coldness, its smoothness or roughness. 
Moreover, the shapes of objects as known by the hand do 
not change with shifts in position as do the shapes 
known by the eye. 

...But, it is important to notice that we never say 
anything feels red. Thus we are constantly giving 
visual expression to tactile qualities, but rarely or 
never reverse the process. (pp.6-7.) 

One is, of course, immediately reminded of John Locke's 

distinction between primary and secondary qualities, primary 

qualities being mass, extension, number, etc., and secondary 

qualities being color, texture, and the other qualitative 

aspects not accounted for under the Newtonian aspect of 

physics. 

Ivins continues with the next aspect of this argument by 

saying that; 

...the eye, having two-dimensional co-ordinates, has a 
point of view and a vanishing point, and it sees 
"there," where it is not. The result is that visually 
things are not represented in an independently existing 
space, but that space, rather, is a quality or 
relationship of things and has no experience without 
them. 

...As nearly as I can discover, the Greek idea of a 
primary substance, or matter, having extension and 
located in an independently existing space, but set off 
gainst a lot of mirage-like secondary, attributable 
qualities, may be regarded as the reduction of the 
tactile-muscular intuitions to a sort of basic 
philosophical principle. In many ways it would seem 
that such a central idea is destructive to any sense of 
necessary unity or continuity between things. It seems 
to me that running through most of what the Greeks did 
I perceive qualities that are difficult to explain on 
any grounds than that intuitionally, the Greeks were 
tactile minded, and that whenever they were given a 
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choice between a tactile or a visual way of thought 
they instinctively chose the tactile one. (pp.8-10.) 

Ivins makes four points about the mathematics of the 

ancient Greeks, represented primarily by Euclid, that grew 

up around the world as apprehended by musculo-tactile sensa

tions: 

1) "Basically the Greeks thought about their geometry in 
terms of an unexpressed chalk line or yard stick which they 
held in their two hands. The Archimedean definition of the 
straight line as the shortest distance between two points is 
a perfect and basic instance of this, as is also the word 
hypotenuse, which means stretched against." (p.50.) 

2) They had no concept of infinity that would allow for 

anything but definitions of geometry in terms of congruence 

cmd parallel lines—a necessary corellate of limiting the 

conceptual base to the non-visual senses, parallel lines, of 

course, never meeting in any kind of space. 

3) From this conceptual foundation, it was impossible to 

develop the basic ideas for geometrical continuity and 

perspective geometry, combined with the ideas of central 

projection and sections which these describe. (More of this 

later.) 

4) They had no idea of a unified pictorial space, so 

that, given the assumptions of the relevant geometry, it was 

impossible for any Greek to sit down and draw a view, or 

group of figures or set of objects as they appeared relative 

to one another in their respective shapes, sizes, and 

positions as seen from a single point of view. 



55 

In the earlier Greek vase drawings the figures are 
arranged in a row on one level, in later pots they are 
arranged on several different levels, but the figures 
on all levels tend to be the same size. This latter 
arrsingement appears, from the description by Pausan-
ias, to have been used by Polyglotus in his wall 
paintings. The standard archeological explanation of 
this arrangement is that it is a device for indication 
of depth in a three dimensional space, and it has been 
called "an imperfect perspective."... [But} When we 
look at a shelf or table covered with objects of the 
same size, those in the back shelves are visually 
over-lapped by those in the front rows and appear to 
be smaller than they are. But, if we shut our eyes 
and reach out with our hands and feel the objects, not 
only are all the objects tactually of the same size 
but there is no overlapping of further objects by 
nearer ones. The only way of preserving these tactile 
awarenesses in a pictorial statement is by arranging 
the images of the objects in the picture plane in such 
a way that all the objects are of the same size and 
none overlaps another. The simplest way of doing this 
is by arranging the images of the separate objects in 
several nonoverlapping rows, one sUaove the other. If 
we think about the matter in this way, the arrangement 
in rows becomes a pictorial device not to indicate 
visual depth but to save tactile awwareness, i.e., to 
represent things as they are tactually known. 

(pp.38-9.) 

And as will be seen later (the explication of which will 

be drawn from a different author), they thought in terms of 

the forms of mathematics that were devoid of the algebraic 

concepts, most clearly developed by the Arabs in the Middle 

Ages. 

But another very telling aspect of Greek modes of 

representation is to be found in their art: 

The simple fact of the matter is that the figures of 
Greek sculpture are abstract, idealogical conformations 
devoid of physical, mental or spiritual histories. 
Such little emotion or movement that they have has no 
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relation to emotional or volitional states. That this 
is a matter of point of view and not of earliness of 
date is shown by what we find in the work of still ear
lier peoples with different basic assxamptions. 
Compare, for example, any of the Greek figures to the 
British Museum's Assyrian relief of a dying lioness or 
to the group of singing reapers on a well-known 
steatite pot in the museum at Candia. This leads to a 
matter of aesthetic theory that presiunably is of some 
importance. I have never been able to understand why 
static relaxation should be considered either a closer 
approximation to the "permanent" or a more noble or a 
more ideal aesthetic quality than emotional or 
purposive movement and stress, and have often wondered 
whether the idea that it cannot be explained on the 
score that the academic aesthetic theorists of the end 
of the eighteenth and the beginning of the nineteenth 
centuries, at a period when there was a vast and 
overwhelming fashion for the "classical," set up a 
Greek peculiarity or inhibition as a general or 
universal criterion. (p.30.) 

Ivins then goes on to cite other examples of this total 

lack of emotional or spiritual involvement, or even evidence 

of physical stress, citing the complete impassivity of the 

face of the famous Discus Thrower, at the moment when any 

modern sculptor when have indicated the extreme effort 

involved in that particular moment in time of such an 

action. 

This is more evidence that the Greek mode of represen

tation dealt with certain unexamined assumptions about the 

nature of reality, upon which the modern science that we 

unquestioningly accept, are in conflict with aspects we 

believe to be contained therein, but which which are not 

actually to be found within that corpus of thought. 

Contemporary concepts of art and mathematics began to 
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develop seriously in the fifteenth century when such 

painters as Masaccio in Italy and the Van Eycks in the North 

began to develop a feeling for solidity and for a visually 

unified space. Up until then, there had been no work on 

perspective, which is technically the central projection of 

a three-dimensional space upon a plane. In non-technical 

terms, it is the way of producing a picture on a flat 

surface in such a way that the various objects represented 

in the picture appear to have the same shapes, sizes and 

positions, relative to each other, as would be seen by a 

beholder from a single, specific point of view in one place 

in space. 

The key term here is "relative to each other." Both the 

literature of Homer, and the art of the ancient Greeks (as 

well as medieval art) contain absolute, not relative defini

tions, of the nature of the aspects of reality with which 

they dealt. Curiously, the concepts of absolute space and 

time are preserved in the work of Emmanuel Kant, who devotes 

several chapters to the subject of absolute time and space; 

and even so recent a writer as A.J.Ayres wanted to preserve 

the absolute nature of time in the 1940's, identifying it 

with the quantitative measurement of the Greeks on an 

absolute line, not particularly different from the Greek 

measuring stick referred to above. Somehow this is 

difficult to reconcile with Einsteinian theories of the 
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relativity of time and space, and the concept of 4-space 

developed by the physics that grew up around the relativity 

theory; but it does show the idealogical 'drag' associated 

with these Greek ideas. 

To return to the fifteenth century, and the history of 

this matter, one must turn to a little book about the nature 

of painting, written by Leone Battista Alberti; for several 

reasons, this was the most interesting and the most influen

tial of all the early Renaissance treatises on art. 

In at least two ways Alberti's essay on painting, which 
is usually referred to as the della Pittura. sounded 
the reveille of modem times and modern thoughts. One 
of these was his specific assumption that picture 
making meant the depiction of human figures in action 
and with movements and gestures corresponding to 
pyschological and emotional states. In one place 
Alberti referred to "we painters who wish to show the 
movements of the soul by movements of the limbs." A 
few lines before this he says "It is, therefore, 
necessary that painters should have command over all 
the movements of the body, which they will learn well 
from nature, in order to imitate the many movements of 
the soul, even though this is difficult. (p.78.) 

Alberti's basic method of solving this problem was 

couched in practical terms: that of showing a method whereby 

a man who sees something from a window can get a correct 

image of it by tracing its outline on a window pane. Toward 

this end, he worked with the physical means of showing how a 

checkerboard would be viewed, using a carpenter's template 
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and a string. 

But for our purposes of understanding the eventual import 

of all this, it is expeditious to turn to another author who 

summarizes these problems as they were finally codified into 

mathematical terms. Morris Kline, in a book entitled Mathe

matics in Western Culture. summarizes the conclusions of the 

work on perspective initiated by artists: 

What are the principle theorems or rules of the mathe
matical science of perspective? Suppose the canvas is 
held in the normal vertical position. The perpendicu
lar from the eye to the canvas, or an extension of it, 
strikes the canvas at a point called the principle 
vanishing point (the reason for the term will be appar
ent shortly). The horizontal line through the 
principle vanishng point is called the horizon line 
because, if the spectator were looking through the 
canvas to open 

0 c 

HORIZON UHE Dl 

A B E F 

Figure 2.1:Sketch according to the focused system of 
perspective (Figure 23 on p.137 of Kline.) 
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space, the horizon line would correspond to the actual 
horizon. These concepts are illustrated in figure 
23.(Above) This figure show a hallway viewed by a 
person whose eye is at point 0 (not shown) which lies 
on a line perpendicular to the page and through the 
point P. P is the principle vanishing point and the 
line D2PD1 is the horizon line-

The first essential theorem is that all horizontal 
lines in the scene that are perpendicular to the plane 
of the canvas must be drawn on the canvas so as to meet 
at the principle vanishing point. Thus such lines as 
AA', EE',DD' and others (fig. 23) meet at P.... 
Another theorem to be deduced from the general 
principle that the picure should be a section of the 
projection is that any set of parallel horizontal lines 
which are not perpendicular to the plane of the canvas 
but meet at some angle must be drawn so as to converge 
on a point which lies somewhere on the horizon line 
depending on the angle which these lines make with the 
plane of the canvas.... 

The third theorem that follows from the general prin
ciple of projection and section is that parallel hori
zontal lines of the scene which are are parallel to the 
plane of the canvas are to be drawn horizontal and 
parallel, and that vertical parallel lines are to be 
drawn horizontal and parallel. Since to the eye all 
sets of parallel lines appear to converge, this third 
theorem is not in harmony with visual perception. This 
inconsistency will be discussed later. 

Long before the creation of focused perspective artists 
had realized that distant objects should be drawn 
foreshortened. They had great difficulty, however, in 
determing the proper amount of foreshortening. The new 
system provided the requisite theorem which also may be 
deduced from the general principle that the painting is 
a section of the projection. In the case of square 
floor blocks in figxare 23, the proper handling of the 
diagonal lines such as AB',BA',EK, AND FL determines 
the correct foreshortening.... 

The position of the artist's eye is inseparable from 
the design of the painting. To obtain the correct 
effect the spectator should view the painting from this 
position, that is, the spectator's eye should be at the 
level of the principle vanishing point and directly in 
front of it at a distance equal to the distance of the 
principle vanishing point to either diagonal vanishing 
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point. (pp.137-9.) 

It might be pointed out that ballet, which was developing 

contemporaneously with the elucidation of these theories, 

has the advantage of both the Greek mode and the modern one, 

for a stage is an actual rectangular grid, with the 

proscenium arch taking the place of the flat two-dimensional 

plane of the picture, but the stage itself extends on into 

the third dimension to some extent, though obviously not 

presenting the hypothetical vanishing point, as the backdrop 

serves as a limiting second plane for the three-dimensional 

picture. And although, the actual parallel lines and 

diagonals of ordinary Euclidean geometry are being moved 

through by the dancers, any viewer in the audience sees the 

three-dimensional picture (actual four-dimensional, since 

dance is a time-art) from a single point of view, analagous 

to the focal point from which the artist views his picture. 

Thus ballet was the projection (with the person in the 

audience who was viewing the ballet as the focal point) of a 

moving picture on the three-dimensional grid of the stage, 

rather than onto a two-dimensional flat surface. 

But the actual existence of a projection of three dimen

sions, rather than the two dimensions of a flat picture re

quires the analysis of an aspect not contained at all in Eu

clidean geometry: that of curves, and for an understanding 

of this element, it is best to turn to the original 
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practical problems which prompted mathematical research on 

the sTobject of curves: that of map projections. It might be 

claimed that the linear analysis is sufficient for the neo-

classic style of ballet, which relies almost primarily upon 

the use of lines in a linear fashion, but the neo-romantic 

style depends upon the use of curves and spirals, which are 

a different matter. 

There are three methods of analyzing maps: 

1) The simple scheme known as the gnomonic projection, 

for purposes of this analysis, this simplest method is of 

not much interest; 

2) The method known as steographic polar projection; 

3) The most widely-known method of the Mercator 

projection. 

In steographic polar projection, "Suppose an eye is 
located on the equator in the middle of the Eastern Hemis
phere (fig. 31). 

/ MAP 

EYE 

Figure 2.2, The principle of the stereographic projection 
(Figure 31 from p.154 of Kline) 
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Let a plane cut through the earth between the two hemi
spheres. A section of the lines of sight made by the plane 
gives us a stereographic map of the Western Hemisphere 
(fig.32). 

The method of stereographic projection is useful because 
it preserves angles. That is, if two curves meet at an 
angle C on the sphere, the images of these curves on the map 
will meet at an angle C which equals angle C. For example, 
the circles of latitude cross the meridian at right angles 
on the sphere. The projections of these curves meet at 
right angles on the map. Unforttinately the stereographic 
projection does not preserve area. The region at the center 
of the map is reduced to about one-fourth of its actual size 
on the sphere. Near the edges of the map, however, the 
areas are almost correct." (pp.153-5.) 

FIGURE 2.3, Stereographic map of the western hemisphere 
((Figure 32 on p.154 of Kline) 
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The most widely known map-making is the Mercator projec
tion. The principle involved in this method is presented in 
terms of a projection and section but it can be described 
approximately by a related projection. The latter method, 
known as the perspective cylindrical projection, employs a 
cylinder which surrounds the Earth and is tangent to it 
along some great circle. 

EQUATOft 

FIGURE 2.4, Principle of the perspective cylindrical 
projection (Figure 33 on p. 155 of Kline.) 

"The essential difference between the perspective 
cylindrical projection and the Mercator projection is the 
spacing of the parallels of latitude especially in the 
extreme northern and southern regions. Figure 34 
illustrates the Mercator projection. 
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FIGURE 2.5, Mercator projection of the western hemisphere 

(P. 156 of Kline.) 
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The importance of this scheme is twofold. In the first 
place, as in the case of a stereographic projection, it 
preserves angles. Second, in steering a ship it is 
convenient to follow a course with constant compass 
bearings.... 

A great-circle route, it should be noticed, does not 
imply constant compass-bearing except when the great 
circle is on the equator or a meridian of longitude. 
Hence on a Mercator map the great circle appears as a 
curve. (pp.155-6.) 

The complete analysis of curves would wait, of course for 

the work of Rene Descartes and Pierre Fermat, both of whom 

whom develop independently the branch of mathematics known 

as co-ordinate geometry. With this new method, they would 

succeed in creating and analyzing a brand new way of repre

senting and analyzing curves, bu the complete discussion of 

their contribution will be presented in the next chapter. 

In ballet, if the arms are held straight in second 

position, or in the arabesque positions, then they are 

lacking the implications of the curve as it relates to this 

(admittedly) global way of analyzing curves. But, as any 

really good teacher of ballet will teach a student, the 

lines sketched by the body are not meant to imply only a 

line that stops at the end of the leg or arm. Instead these 

lines are intended to project to a point somewhat resembling 

an infinity. If the arms are curved, as in the neo-romantic 

style, then the projection is also slightly curved, and this 

involves a completely different set of mathematics, as is 

indicated above. So, what might be thought to be a rather 
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minor quirk on the part of the teacher actually has much 

more global implications. 

The point of the interface theory of the mind outlined at 

the opening of this chapter must take into account the 

difficulty of just how such information relating to the 

nature of mathematical theory is modeled in the mind, and 

how it relates to the physical apparatus of the body. One 

may comprehend cognitively the import of a newly introduced 

algebraic formula, but until the student has actually worked 

out this formula with his hand and a pencil on a piece of 

paper a number of times, with the accompanying relationship 

between neo-cortex, cerebellum, hand and eye, as is the 

standard requirement in math classes from time immemorial, 

s/he will neither absorb the import of the new formula into 

the corpus of theory which he is studying, nor will he be 

able to go on to the succeeding application of that formula 

into the succeeding ones. Nor, in the area of math-logic, 

could anyone ever learn to construct a truth-tree success

fully except by the same method. 

While a ballet-dancer may not understand cognitively the 

workings-out of these relationships in 4-space, nevertheless 

s/he is applying the same principles as mediated by the 

entire body—not just the hand and eye. Moreover, a 

choreographer of ballet must have the ability to understand 
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these relationships on a much more advanced level, working 

them out both kinesthetically and spatially. Although there 

are remarkably few original ballet choreographers (as 

opposed to imitative ones), nevertheless it is their job to 

understand, not just the steps and related math of any 

individual dancer, but also the relationships of the entire 

set of dancers, steps, spatial relationships, and the 

relationship of the whole to the music, in space and time. 

And this has not yet taken into account the dramatic content 

of the ballet. 

(This is a subject that will be worked out in detail in 

succeeding chapters.) 

It could be contended that the analysis of curves as it 

relates to representations of the globe and methods of 

navigation have little relation to the problems of dealing 

with curves in the technique of the romantic and neo-

romantic styles. But it might be pointed out that, in this 

particular handling of the subject, a claim about the nature 

of mind and language is being made, and there are two 

relevant considerations: 

1) Regardless of what the objective nature of the 

physical world is, the problems of understanding it and the 

form of mathematics and related theoretical considerations 

are a mental one. Until the thinker was capable of 

constructing a mental model of the world, these problems 
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could not be solved satisfactorily—witness the late period 

in history at which the Mercator map projections were 

evolved. Their construction had to wait xintil mathematics 

had reached a sufficient stage of evolution. 

2) Notice that in both the cases of Homeric forms of 

literary representation and in dealing with the difficulties 

of perspective, the original impetus was an artistic one, 

not a scientific or mathematical matter of investigation, 

originally. Homer is placed, more or less, as having 

'written' the Qdyssev and the Iliad about 900 B.C., whereas 

the philosophical and mathematical work on the subject of 

this mode of representing reality comes several centuries 

later. The problems of dealing with perspective by the 

artists start seriously at the end of the fourteenth 

century, and the mathematical representations relating to it 

do not develop in codified form until the seventeenth 

century. 

Problems of art and problems of mathematics and science 

actually coelesce in history; they do not really suffer from 

the disjunction that the twentieth century ordinarily 

accords them. 

It might also be pointed out that Euclidean geometry, 

with its parallel lines never meeting in space, is the 

geometry usually associated with the Newtonian form of 

physics. But the romantic age, beginning essentially with 
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the opening of the nineteenth century ("The Preface to the 

Lyrical Ballads" of Wordsworth was written in 1798), is, for 

purposes of linear analysis alone, involved with the uses of 

curves and spirals in space. Indeed, most musicologists 

would point out that a major aspect of, say, Wagnerian music 

(to use a rather late excunple) is in the curvilinear aspect 

of the music, as opposed to the linear one of eighteenth 

century music. Listen to the final aria of Tristam and 

Isolde. for instance, and you will hear a spiral development 

that takes twenty minutes, and no-where can you stop the 

development of the spiral without destroying the essential 

thematic development. And yet, the basis of this 

development was prior to the invention (or discovery) of 

non-Euclidean geometry, as far as general knowledge was 

concerned. 

Moreover, one of the important tenets of the Einsteinian 

form of physics is the assumption of a curved space, not a 

purely linear one as in the Newtonian form. Ballet and 

music had been investigating the nature of curved space for 

a centxiry by 1908, when Einstein's relativity theory was 

originally published. 

If the contention at the head of this chapter has any 

validity,i.e., that there is a mental universe whose extent 

and unique form of space is comparable to that of the 

physical world, and that the mind is just the interface 
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between these two forms of space, it would seem that the 

necessity of modeling, within the mind, the forms of 

representation relating to the physical universe comes 

first, and that the mental universe may, or should be given 

primacy in attempting to understand the nature of reality. 

Moreover, the efforts of artists to understand either 

physical or mental space, have historically preceded that of 

the pure scientists and mathematicians. 

More importantly, the ontology associated with any given 

theoretical structure, whether of art, mathematics or 

science, is always an assumed one: witness the lateness of 

Eric Auerbach's investigation of the concept of mimesis 

(1948), when the first written mention of the concept is, of 

course, Aristotle's. Ontological assumptions are unques

tioned during their period of development; indeed, one might 

view any humanistic or philosophical treatise as an attempt 

to deal with any given ontology in a retroductive manner: 

that is, to deduce from a given theoretical structure what 

its underlying assumptions are after that structure has been 

very well investigated so as to no longer be merely 

implicit. 
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CHAPTER 3: ALGEBRA AND CALCULUS IN BALLET 

As was pointed out in Chapter 2, the study of curves in a 

systematic fashion had to wait for the seventeenth centxiry. 

Euclidean geometry had confined itself to the study of fi

gures formed by straight lines and circles, but by the time 

of the seventeenth century, the new advances in scientific 

theory and its application to the physical world had 

produced a need to work with new configurations. Ellipses, 

parabolas and hyperbolas had become important because they 

described the paths of the planets and comets, as well as 

the paths of projectiles such as cannon balls. The curved 

path of light rays through the atmosphere had come to 

interest astronomers as well as artists, and the curvature 

of lenses was studied, as applied to its use in spectacles, 

the microscope and the telescope, as well as for an 

understanding of the operations of the human eye. 

Indeed, in order to locate a planet properly, one must 

specify not only the position of the planet but also the 

time when the planet occupies that position, and for that 

important process, (which was critical to the development of 

the Copernican theory of astronomy, as opposed to the 

Ptolemaic theory from ancient times), to utilyze the four-

dimensional geometry that was developed in correspondence 

with hyperbolas, parabolas, etc. (To be analyzed in more 
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detail in the following exposition.) 

And artists such as La Tour, for instance, were also to 

draw upon exactly such information. 

Euclidean geometry, complained Descartes, was too tied to 

the use of geometric figaares, and as far as can be known, 

the ancient Greeks' method of establishing congruence of one 

figure with another was to actually construct a physical 

template, such as a simple triangle drawn on a piece of pa

per, and then lay it on top of another such figure to see if 

the two were, in fact, congruent. 

Algebra, too, was criticized because it was so 
completely subject to rules and formulas 'that there 
results an art full of confusion and obscurity 
calculated to embarrass, instead of a science fitted to 
cultivate the mind.' On the other hand, both men 
[Descartes and Fermat] recognized that geometry 
supplied information and truth about the real world. 
They also appreciated the fact that algebra could be 
employed to reason about abstract and unknown 
guantities; and it could be used to mechanize the 
reasoning process and minimize the effort needed to 
solve problems. It [was] potentially a universal 
science of method. Descartes and Fermat therefore 
proposed to borrow all that was best in geometry and 
algebra and correct the defects of one with the help of 
the other. (Kline, Mathematics in Western 

Culture; p.165.) 

Since Descartes then knew that the algebraic language was 

a simple device for aiding the memory and that it embraced a 

great many facts in a short space, he set up the by-now 

familiar Cartesian plane which uses a vertical and a 
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horizontal axis system, calling the horizontal axis the X-

axis, and the vertical, the Y-axis. As in Euclidean 

geometry, there is a simple quantitative measuring of either 

axis from the intersection of the two lines at point 0, the 

origin, and by denoting the horizontal distance from point 0 

by X, and the vertical distance by Y, he discovered that a 

curve could be characterized as some relation between X and 

Y that holds for all points on this curve and that would be 

different for a different curve. "Formally stated, the 

equation of any curve is an algebraic equality which is 

satisfied by the co-ordinates of all points on the curve but 

not by the co-ordinates on any other curve." (p.170) 

But this association of equations and curves did more 

than open a new world of curves and a method of handling 

them mathematically—it also held forth prospects of new 

dimensions, hitherto unexplored, or probably even conceived 

of. The extension to three dimensional space suggested 

itself immediately, and only required the introduction of a 

Z co-ordinate, which could be conceived as perpendicular to 

the Cartesian plane. Beyond that was the provocative 

challenge to extend it to still higher dimensions. This 

actually supplied the basis for the most complicated and 

sophisticated of modern scientific developments, including 

the theory of relativity. 

However, although the majority of us are used to working 
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with the X and Y co-ordinate system from knowledge of 

high school mathematics, the concept of the Z co-ordinate, 

which is so central to both the envisaging of the three-

dimensional object of the hiaman body as well as to the 

movement if any point moving in three dimensional space, is 

more difficult to comprehend. After all, the majority of 

our conceptualization refers unconsciously to the two-

dimensional aspect of a piece of paper, and all of our 

diagramming of these matters always takes place on the 

aforesaid two-dimensions of the piece of paper. (In this 

context, one might easily refer back to Locke's version of 

the mind as a tabula rasa.) Indeed, the whole problem of 

three-dimensionality and projection originated in the 

difficulty inherent in projecting a section of a three-

dimensional object or scene onto a two-dimensional plane. 

Towards the end of elucidating this matter, it is probably 

expeditious to clarify it a little more thoroughly, rather 

than leaving its conceptualization inexplicit: 

...every point P in space is above or below the plane A 
a distance we shall represent by Z; Z is positive for 
points above A and negative for points below it. For 
example, if P is 4 units above A its Z-value is 4. The 
position of P in space is completely described by 
noticing first that it is directly above the point R in 
the horizontal plane. R has X and Y co-ordinates 
because it is in the plane A. Suppose these co
ordinates are (3,2). Then the numbers 3,2 and 4 
completely determine the position of P, and no other 
point in space answers to this description. We 
therefore call 3,2, and 4 the co-ordinates of P and 
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write them in the form of (3,2,4). (p. 173) 

I 

P 

A / 

/ ' / 
/ / '' / 

i r; 

Figure 3.1, The three dimensional rectangular coordinate 
system, from Kline on p. 174 (figure 41) 

But when it comes to applying the concept of the Z co

ordinate to the human body, one must envisage the flat 

Cartesian plane generated by the X and Y axes (the piece of 

paper, for general purposes, on which the Cartesian plane 

lies) as the human body, which is now upright, and viewed 

in a frontal position which is interpreted as "flat" (en 

face in ballet terminology). This is not difficult, 

obviously, and the use of the flat plane of the mirror, 

which is one of the dancer's most crucial tools, is 

obviously also a two-dimensional plane reflecting the dancer 

in the same apparent two dimensions. So far, so good. 

But what of the Z co-ordinate? Where does it exist in 

this system? Well, obviously, the piece of paper is now 

standing upright and is perpendicular to the floor, so that 

the Z co-ordinate can be viewed as the third dimensionality 

of the human body, with movement forward through the body 

from back to front as that same Z co-ordinate. This is 
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necessary for kinesthetic analysis of the body itself, and 

for related studies in kineseology. 

But the Z co-ordinate can also refer to movements of the 

entire body, as a unit, forwards or backward in stage space, 

and here the analogue of the mirror as one's projective 

image runs into conceptual difficulty. 

In addition, the use of epaulement. where the dancer 

turns at 45 degree angles to the ̂  face plane, also implies 

a set of relationships that are not very accurately embodied 

in the mirror, although this is ignored for the most part as 

the mirror supplies a near enough representation to satisfy-

most purposes. But the individual dancer, unless s/he 

really comprehends, on some level, the theoretical aspect of 

the Z co-ordinate, and how it is projected onto the system, 

will never be able to develop an internal model of the 

system which is sufficient for a complete representation of 

the art of dance. This may be one aspect of why there is so 

much confusion about a variety of matters in the field, 

starting with the arguments about basic placement; indeed, 

the majority of theoretical knowledge about placment seems 

to assume the body as a flat plane, not moving in space, 

where the analysis of how the muscles and vector forces 

necessary to maintain a static being, or static balance, are 

given primary consideration, with the body seen as in two 

dimensions; needless to say, the analysis of vector forces 
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operating within the three dimensional object of the human 

body will then be viewed with some considerable confusion. 

Obviously, once the dancer begins to move from the flat 

balance plane (hypothetically flat, though not actually so, 

as the body is a three-dimensional object), the problems of 

physics and its relationship to kinesiology change according 

to the rate of movement, the speed, etc., and the angle at 

which the body must be held in order to effect the necessary 

rates of motion, or to effect the angular velocity involved 

in turns. 

I am merely mentioning these aspects at this point, as a 

more definitive treatment will be given in succeeding chap

ters. 

Kline goes on to say that "The algebraic language of co

ordinate geometry proved to have unexpected power, but it 

dispenses with the need for geometrical thinking." (p.177) 

I will attempt to show, in the remaining body of this work, 

just how the arts, considered as languages according to the 

theory being developed in this treatise, are intrinsically 

involved in the development of intelligence and adaptation 

to the needs of society, and thus provide a reason for 

including the arts in the curriculum of every school, 

regardless of area, as a critical tool for educational 

development. 

The assumption that "reading and writing" are the only 
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critical areas for grade school education is all part of the 

same kind of mind-set being examined here, and part of the 

point of this treatise is to examine that assumption. 

Although this has very obvious advantages for the pure 

mathematician and scientist dealing in theoretical and 

applied fields, it does point up one difficulty of the 

system being evolved for the average person and his 

relationship to the newly developing science and eventual 

technology: that is, how can an individual who is not a 

specialist relate to this burgeoning area of knowledge on an 

intuitional level? 

Observe the remainder of the above quotation: 

Consider an equation [involving x and y, in which the 
sum of the two squares equals a given number], which we 
know represents a circle. Where is the rounded figure, 
the path that knows no end, the beauty of the figure? 
All in the formula. Algebra has replaced geometry; the 
mind has replaced the 'eye.' (p.177) 

But there is also the reciprocal statement of "the mind 

has replaced the eye," that statement being "the eye has 

replaced the mind" (or the mental representation of the mind 

that resides in the formula)'. As these mathematical 

formulas were being worked out on paper, the burgeoning art 

of ballet continued to retain "the rounded figure, the path 

that know no end, the beauty of the figure." Ballet 

retained the visual analogue of the geometrical component, 

so that the intuitional aspect of this new view of the world 
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could be retained, both for the dancers and for the 

audiences of the art form which was the objective 

corellative for the theories being worked out by the 

mathematicians and scientists. 

But what about the actual algebraic content of the 

formula for a circle? Is it in any manner actually retained 

in the art of dance of that period (or any period), or is 

the dancer simply not involved in any way with the more 

abstract matters? 

For an answer to this question, consider what a dancer 

must do to describe a circle on stage: using the center of 

the circle as a base point, s\he must msUce the distance 

toward the side of the stage equidistant to the distance 

toward the front of the stage in order to describe the 

circle; and so, on an intuitional level, the dancer will 

adhere to the same sort of axes system as that defined by 

the mathematician, but will do so in actual physical space, 

that can be visually experienced by the audience as well. 

Since the dancer cannot see the circle from an objective 

point of view, s/he depends upon the teacher or 

choreographer to help him or her in the inevitable problem 

of describing an accurate circle in the studio or onstage. 

In a situation where a choreographer wishes a group of 

dancers to make a circle on the stage, or to move in a 

circle in a controlled sequence using bourees, for instance, 
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the pure X and Y distances of the above formula may be 

maintained, but if a dancer, or dancers is required to do a 

series of turns in a hypothetical circle on stage, then 

there is an added difficulty. 

As a matter of fact, since the stage is actually a 

rectangle, rather than a perfect square, the figure usually 

described in moving around the stage while doing turns is 

actually an ellipse, and so the algebraic formulas for an 

ellipse whould then be embodied. Moreover, the dancer must 

deal with the angular momentiun of both the turns themselves 

as well as the problem of moving in a circle/ellipse and the 

problems of momentiom involved in that procedure. 

In a book called The Physics of Dance. Kenneth Laws, a 

physicist, analyzes just such problems, using the terms of 

"angular velocity," and "angular momentum," in referring to 

the forces of physics and related mathematics inherent in 

approaching the configurations involving turns. For 

instance, he says that, in relationship to the problems of 

controlling angular velocity, there is a relationship be

tween angular momentum (the turn itself within the circle of 

turns) and the rate of turn. 

The important result is that angular momentum, sometimes 
referred to as the 'quantity of turning motion,' is 
proportional to the angular velocity and to the moment 
of inertia, a quantity that depends not only on the mass 
of the body but also on how the mass is distributed. If 
the angular momentum L is constant, the angular 
velocity, or rate of turn, can change if the 
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distribution of body mass changes." 

(Shirmer Books, A Division of Macmillan, Inc.; New 
York; Collier Macmillan Publishers: London; 1984. p. 
51.) 

Kenneth Laws, in various Appendices, cites the actual 

formulas from physics which apply to such matters, and 

which, of course, the dancer cannot cite on paper in the 

same fashion. Nor does s/he need to, for the whole point of 

the years-long training period of the dancer is to enable 

him to embody these formulae in actual physical form in a 

visual space which can be shared with an audience, s/he 

'knows' the formulae, but knows them kinesthetically and 

intuitionally, rather than cognitively. 

Conceptual and intuitive understandings are different 

from each other; conceptual landerstanding is usually 

considered the province of the cognitive faculty, and, for 

the most part, is what is taught and inculcated in classes 

that deal with purely theoretical aspects, such as physics, 

mathematics and the other 'hard' sciences. Intuitive 

understanding, on the other hand, appears to be sometimes 

innate, or else, translatable from teacher to student 

through the sort of years-long apprentice system that has 

been the methodology of the applied arts within a studio 

setting from time immemorial. Later chapters will delve 

more deeply into this matter, as it is a concern of no small 

import to this treatise. 
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Another aspect of the scientific revolution of the 

seventeenth century that is of considerable interest to this 

treatise was the study the difference between an object at 

rest and an object in motion. As they were dealing most 

specifically with planetary motion, or simply objects 

plummeting through space, this is an obvious concern of the 

burgeoning science. The laws of momentvim, in particular, 

became a source of study, as well as, of course, the isssue 

of gravity itself. "Since rest is the natural state, both 

natural and violent motion must be due to some force that 

acts continually; otherwise the motion would cease. Also 

all motion is continually stibject to resistance." (p. 189) 

By now, all this strikes us as a commonplace, as it is 

the average subject of any high school physics course. But 

consider the situation of the dancer, or anyone else moving 

in space with any degree of rapidity: what force does that 

person use to set up that movement? 

The obvious answer is some internally generated form of 

energy, which the mover relies upon to pull himself out of a 

state of inertia. How is this done, and are there laws that 

relate to the use of a mentally-generated form of energy 

that might be analogous, or at least comparable to those of 

physics, that could be the source of study? 

This is where the theory of the mind as an interface 

between the two universes of external and internal space can 
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be useful. Every dancer knows the terrible problem of both 

generating and regulating physical energy from one's mind in 

order to properly pace himself and pinpoint the use of 

energy at critical moments to make some artistic point. In 

many respects, it is easier to think of this in terms of 

music, as we are by now used to acoustical analysis, whereas 

the problem of energy design in movement is essentially an 

unexplored field. Think of the manner in which a violinist 

or a pianist builds up a crescendo sequence, with the sound 

slowly increasing in intensity and emphasis until the moment 

of impact is reached, and the musician must resort to some 

sort of dimenuendo (or silence, in the case of an ending). 

Indeed, one may study the symphonies of Sibelius, and watch 

the manner in which he effects this again and again with 

consumate skill, bringing the audience up to a fever pitch 

over and over. (The amazing thing is his ability to know 

how many times he can get away with this process.) 

The choreographer has this same problem to deal with, but 

it is much more difficult to analyze how s/he goes about it. 

One obvious manner is by the simple method of multilication 

of dancers doing the related movements, and this can be 

observed both in Busby Berkley musicals, as well as the 

Bolshoi version of "Bolero," where more and more dancers 

keep entering the stage space as the music rises to its 

very, very slow crescendo. 
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The much more interesting problem resides in the manner 

in which a single, or pas de deux couple, manages to build 

energy within either the single or double entity so that the 

effect of the performance of the dancer(s) can match the 

acoustical and emotional properties of the crescendoing 

music. Indeed, probably the most familiar example of the 

solving of this problem on a choreographic level lies in the 

structure of the pas de deux formula, with the adagio 

movement of the two iniating the sequence, the two 

variations of the single dancers making a second section, 

and then culminating in the coda. Here, some of the effect 

is achieved by a combination of a form of competition, plus 

the tremendous speed of the coda compared to the adagio pas 

de deux at the opening of the sequence. 

A more complex (and rarely achieved) effect is that of 

the second act of "Giselle," in which Albrecht is seen to 

dance with tremendous energy, to the point of destructive 

exhaustion, until Giselle comes into the picture and dances 

for him, with the obvious intention of trying to save his 

life. This happens over and over (somewhat similar to the 

Sibelius sequences), until dawn finally strikes, and one has 

seen embodied her forgiveness and love in dance, so that 

there is a truly redemptive quality to the ballet when it is 

performed in this manner. 

This is not just a matter of physically dancing with a 
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certan amount of energy in a direct and straight-forward 

manner—rather, it is an exchange of physical and psychic 

energy that is probably the key to why the ballet is great 

when performed in this manner. 

In an effort to make clear the development of the western 

scientific revolution and its relationship to the art of 

ballet, in particular, we now strike upon a difficult 

problem: in what way, if any, does the development of the 

calculus find any expression or embodiment in ballet? And 

if this is in fact of relevance, why is it so? 

The business of a four-dimensional co-ordinate geometry 

is not particularly difficult to justify, for where Kline 

says that: 

There is a point of view from which the physical world 
can and should be regarded as foior-dimensional. Any 
event occurs in a certain place and at a certain time. 
To describe this event as distinguished from other 
events we should give the position and time of its 
occurrence. Its position in space can be specified by 
three numbers, that is, its co-ordinates in a three 
dimensional co-ordinate system; the time of occurrence 
can be specified by a fourth number. The four numbers 
X,Y,Z and T [for time], and no fewer, thus seirve to 
specify the event unmistakably. The four numbers are 
the co-ordinates of a point in a four-dimensional space-
time. (p.179.) 

But notice an oddity: the four-dimensional co-ordinate 

system actually refers to only a single point iji time. So, 
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while dance is a time art operating in what one would tend 

to refer to as a four-dimensional space-time, the 

mathematics analyzed so far only refers to single points in 

time, without any reference to the fact that, obviously, 

time is passing as the ballet progresses. 

So obviously, our mathematical analysis is not yet 

adequate, since it cannot refer yet to the passing of time 

itself during the progression of the work of art, or the 

movement of a single dancer in time itself, as in a simple 

combination. 

Bear in mind that what is being attempted here is to find 

out how an analogue of the mathematical description from a 

formal work such as that of Kline's analysis of mathematics 

in western culture takes place in ballet in an equally 

formal and codified manner. 

There is also an additional difficulty: if one analyzes 

the movements of ballet from a technical point of view, it 

will be seen that the legs, usually conceived of as an 

extension of the hips and sacrim (which is a fused set of 

vertebrae that have extremely small curvilinear 

possibilities) are kept either totally straight, or either 

bent into very carefully defined angles, such as a passe, or 

a front or back attitude. The positions described by the 

legs are purely Euclidean, as in the Cartesian plane: front, 

side, and back, and the rond de iambe which connects 
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these positions. Even the developes and the fondus are 

simply ways of connecting these positions, even though the 

limbs appear to make curving patterns as they move. 

And the simpler steps of ballet, such as chasses, temps 

leves on one or two feet, skipping, pas ds basques. polkas, 

eind pas de bourrees (often called 'grape-vine' steps in 

their original form) are teUcen from the folk dance 

repertoire of the entire world. They are obviously steps 

that are thousands of years old, and couldn't be analyzed 

from a simple seventeenth century point of view. 

But what of the possibilities of the arms, which, in the 

Vaganova system at least, are seen as an extension of the 

spine? Here there are many, many more posssibilities of 

movement and of expression, as not only can the arms curve 

in a large variety of ways, as the spine, above the sacrum, 

allows of side->bends, twists, circular motions, rib-cage 

lifts, and a plethora of degrees of these motions, with the 

corresponding extensions into the arms and hands. (Cf. 

Illustration of the spine on the next page.) 

While a purely linear analysis might work for the legs 

and the allowsUale positions in classical ballet, these two 

aspects of curvilinear motion of the upper body, and the 

connection of movements itself in time require a more astute 

analysis than that of co-ordinate geometry, and the tool for 

that analysis is to be found in the calculus. 



Lumbar 

Figure 3.2 

(I.A. Kapandji. The Physiology of the 
•Jgjntg, Vol. 3: The Trunk and the 
Vertebral Column. Churchill Livingstone; 
Edinburgh, New York, 1974, p.47.) 
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To understand the conceptual importance of the calculus, 

one must return again to the ancient Greek period, and 

examine one of the most well-known paradoxes of western 

historical thought. The philosopher Zeno came up with a 

number of paradoxes which we now realize were pointing out 

some of the shortcomings of their conceptualizations of 

reality. 

The particular paradox (unsolved for 2000 years) which 

concerns the invention of the calculus was the one that 

referred to the race between the tortoise and the hare. 

According to the terins of the race, the tortoise could cover 

one half of the distance of the hare in the ssune period of 

time, so that, as the race continued, the tortoise would 

keep dividing the distance between them in half. Now, in 

practice, given enough time, it would seem that the tortoise 

would eventually catch the hare, but conceptually, according 

to the tenets given in the paradox, he never would be able 

to actually do so, for one half of a distance can be divided 

again and again, no matter how infinitesimal the distance 

becomes. Conceptually, it is a deadlock, although it also 

obviously absurd from an actual point of view. 

And there the matter remained in the history of 

mathematics for two millenia—until Newton and Leibnitz 

evolved the calculus by introducing what amounts to a 

different thought process itself. Notice that Zeno's 
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paradox assximes only the process of division as the 

mathematical tool by which the problem is to be solved. 

The genius of the calculus is contained in the conceptual 

leap of thinking whereby there is a mathematical process 

whereby one approaches a limit by a wholly different method 

than that of mere division of the distances. Remember that 

the ancient Greek method depended upon methods of 

measurement essentially based upon the tactile system of 

using a piece of string, or some analogous physical 

quantity, for the process of measurement. But what of 

measurements of circles and curves, and the process of 

congruence in measuring them? It is very difficult to 

adequately construct a circle or precise curve from a piece 

of string, and the problem of finding a congmience of curves 

and circles by this method is essentially insurmountable. 

In the calculus, one can imagine that one can connect 

sections of the circle with lines of equal length and with 

the exact same angle at each segment of every linear 

connection, which, as in Zeno's paradox, keep dividing into 

half until one has a figure that comes closer and closer to 

approximating the circle, but that is still linear in 

structure. 

But the thought process involved in solving this problem 

is not the same as in Greek times, which operated by a 

simple method of division, or of obtaining the quotient of 
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one nuunber by dividing it by half. Rather, it is the idea 

of a number that is approached by average increments. 

In order to achieve this effect, though, a wholly differ 

ent method of solving the equation was necessary, and the 

historical method by which it was solved involved another 

aspect of scientific exploration which was so critical to 

the seventeenth century. Although it involves the same 

process of reasoning, it actually has a different type of 

practical application. 

During the period in which Fermat, Newton and Leibnitz 
worked, the mathematicians of Europe were united in 
seeking to solve a whole group of problems involving a 
very special type of difficulty—the instantaneous rate 
of change of variables....In dealing with variables, 
that is, quantities which change continually, it is 
necessary to distinguish between change and rate of 
change. As a bullet travels through the air, the 
distance and time it travels are continually 
increasing; at the instance it strikes a person 
however, what is important is its speed, or rate of 
change of distance compared to time, and not the 
distance and time it has traveled. If that speed is 
one mile per hour, the bullet will drop harmlessly to 
the groxind at the person's feet. If it is one thousand 
miles per hour, the person will drop to the ground safe 
from future harm. Obviously, the rates of change of 
varying quantities are at least as significant as the 
fact that they are changing. 

Among rates of change of variables we must distinguish 
two kinds; average and instantaneous. If a person 
motors from New York to Philadelphia, a distance of 
ninety miles, in three hours, his average speed, that 
is, his average rate of change of distance compared to 
time, is 30 miles per hour. This number, however, 
obviously does not necessariy represent his speed at 
any particular instant of time during the journey, say 
at 3 o'clock. Suppose now that at this instant, 
exactly 3 o'clock, the traveler looks at the 
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speedometer of the automobile and notices that it reads 
35 miles per hour. This quantity is an instantaneous 
speed; that is, it is his rate of distance compared to 
time at 3 o'clock but not necessarily at any instant 
before or after. We might argue that there is no such 
thing as speed at an instant because no time elapses in 
an instant, and hence there can be no motion. At 
present, we shall simply appeal to our physical 
experience to support the assertion that a person 
traveling in an automobile is moving at a definite 
speed at each instant. A collision with a tree at any 
one of these instants would surely convince the 
doxibting reader. 

The need to deal with instantaneous speed arises 
primarily when an object moves with varying speeds; 
otherwise the concept of average speed suffices. Now 
varying speeds were precisely what the seventeenth 
century scientists encountered. Kepler's second law, 
for example, states that a planet moves, not at a 
constant speed as the Greeks and other pre-Renaissance 
thinkers had believed, but at a contiinually varying 
speed. Similarly, according to Galileo, bodies rising 
or falling near the surface of the Earth travel at 
continually varying speeds....To treat such motions the 
scientists lacked a clear understanding of 
instantaneous speeds, and in addition, some method of 
calculating them. 

It should be understood that we cannot obtain an 
instantaneous speed as we obtain an average speed, for 
at an instant zero distance is traversed and zero time 
elapses and to divide zero by zero is meaningless. 

(pp.216-7.) 

Thus, one can see the difficulty of Zeno's paradox: there 

was no method in ancient Greek mathematics for dealing with 

the problem of the constantly decreasing distance between 

the tortoise and the hare that did not involve eventually 

this problem of dividing the last instant that separated the 

two except by dividing zero by zero (which results in the 

essentially absurd solution of the quotient equalling zero), 

even though the original paradox did not involve the same 
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problems of varying speeds as that faced by the scientists 

of the seventeenth century. 

Bu to return to the more modern analysis: consider again 

the automobile approaching 3 o'clock at varying rates of 

speed, so that one could compute the average speed for 1 

second, or I/IO of a second or 1/100 of a second, etc. 

The shorter the interval for which the average speed is 
compared, the more closely the average speed in that 
interval should approximate the speed at 3 o'clock. 

Suppose that the average speeds computed over smaller 
and smaller intervals of time txirn out to be 36, 
35 &1/2, 35 &1/4, 35 &1/8, and SO on, as we get closer 
to 3 o'clock. Because the average speeds for smaller 
and smaller time intervals around 3 O'clock should be 
closer and closer estimates of the speed at 3 o'clock, 
we define the instantaneous speed at 3 o'clock to be 
the number approached by the average speeds ̂  the time 
intervals approach 0. In the case of the average 
speeds—36, 35 &1/2, 35 &1/4, 35 &1/8, and so on—these 
numbers are presiomably approaching 35 and so we would 
take 35 to be the instantaneous speed at 3 o'clock. We 
should notice that the instantaneous speed is not 
defined as the quotient of distance divided by time. 
Rather we have introduced the idea of taking a number 
that is approached by average speeds. (p.217-8.) 

The mathematical details of the process are, obviously, 

those taught in the calculus, but to sxm up the conceptual 

difference between the anceint Greek method of simple 

division and the modern one of the calculus, we may say that 

a new mathematical process referred to as a function was 

evolved, in which the the average speed being sought is seen 

as a function of the time elapsed. 
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Now, the arithmetical processes of addition, multipli

cation, division, etc., assume a direct relationship of 

equality (=) operating on the two sides of the equation, 

where the relationships are defined by these arithmetical 

processes directly. But the concept of a function cannot be 

so defined by a mere method of such obvious equality. Each 

function is individually defined by the terms of the 

problem, being in the nature of a new and specific 

relationship between the variables of X and Y of the 

fianction, so that in D(x)=y, (where 'D(x)=y' stands for "the 

function of x equals y,"), the relationship is defined by 

the formula, and cannot be thought of in terms of the sort 

of equality relationship as in a formula such as 'x+y=30'. 

Indeed, most people studying mathematics need to take a 

course in finite mathematics before they are conceptually 

ready to deal with thinking in terms of a relationship so 

defined, as opposed to terms of equality as in the 

arithemetical and algebraic aspects earlier studied. 

Given that a formula such as k/h=96+16h, as the formula 

devised to deal with the problem of the average speed at 3 

o'clock discussed above, "We see from [that] formula that 

the average speed, k/h, in the interval of h seconds after 

the [defined] second is a function of h, the function being 

96+16h....The reader should notice that to determine the 

number 96 as the instantaneous speed, we observe what 
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happens on the right side of the formula as h approaches 0. 

Our reasoning was that the smaller h becomes, the closer 

96+16h approaches 96. The thought process is not the same 

as that of substituting 0 for h despite the fact that the 

same result could be obtained by the substitution in the 

case of this simple function." (p.219) 

Thus this new method allows us to define and calculate 

thousands of significant and useful changes of one variable 

with another by means of the concept of the function. "In 

less than the space of a word the symbol [D] describes the 

result of the entire operation of finding the instantaneous 

rate of change of some variable y compared to another 

related variable x. We now know how much is comprised in 

that reference. Evidently the use of such a symbol is quite 

a step beyond the use of the letter x to represent an 

unknown. Advanced mathematics differs from elementary 

mathematics partly in this very effective use of symbols for 

complex concepts." (p.221.) 

The practical use of the calculus is summed up by 

realizing that the finding of an instantateous rate of 

change can be applied to finding the length of curves, areas 

bounded by curves, volumes bounded by surfaces and other 

quantities that are not obtainable by any other method. 

"The recognition of the relationship between the general 

concept of rate of change, on the one hand, and the 
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determination of lengths, areas, and volumes, on the other, 

is the greatest single discovery made by Newton and Leibnitz 

in the calculus." (p.224.) 

Actually, although the great scientists and mathema

ticians of the seventeenth century lost no time in applying 

the new mathematics to the problems of physics that they 

were attepting to solve, the adequate logical basis of the 

subject took more than 150 years to codify. Anyone trying 

to read the original work of Newton and Leibnitz on the 

subject would simply be baffled, for the notes are nearly 

unreadable. 

And even if the logical foxindations of the discipline 

were finally laid down after 150 years, an actual conceptual 

comprehension of the structure of the function would not 

really be evolved until the development of set theory in the 

late nineteenth and twentieth century. In set theory, the 

two sides of the equation were analyzed in terms of the 

domain. which is represented by the side of the equation 

mentioning x (D(x)), and the range over which that domain is 

acting, represented by the side of the equation containing 

the y component. 

Given this obviously simplified analysis of the calculus, 

what bearing can it be seen to have on the airt of ballet? 
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It will be suggested here that there are at least two 

obvious applications: 

1) As was shown in the picture of the spine, and the 

description of its capabilities when combined with the use 

of the upper body and the arms as conceived of as operating 

and extending from the spine, it is obvious that what is 

being described are lengths, areas and volumes (both within 

the body itself, and in the extended space through which and 

to which the movements apply) that are primarily 

curvilinear, and could never yield to an analysis contained 

in arithmetic and algebra. 

2) In advanced ballet, the rate of movement of the upper 

body and arms carries a somewhat different rate of movement, 

and certainly a different quality of movement, than that of 

the legs. It is analogous to the difference between the 

base of a piece of music, and the melodic line of the music 

(the treble component, generally). While there is a 

specific relationship between the speed and arrival at 

finishing points within a phrase of movement, the arms, head 

and body move at a different rate of speed than the legs, 

although finishing points of both arms and legs must bear a 

careful relationship to one another. In other words one has 

an instantaneous rate of change of one variable with respect 

to another. 

Consider an actual application of this principle in a 
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concrete combination. 

Bear in mind that the meter of the music is the pulse, or 

average speed, of the feet during any standard step. Take, 

for instance, a pas de basque: three steps to three beats to 

the measure (3/4 time). The feet must scrupulously maintain 

this average speed for the step to qualify as correctly 

performed. But what of the arms, the rib-cage and the head? 

If they move with the same exact average speed as the feet 

perform the motion, the result is pretty much the same as 

that of an automated cartoon figxire. In order to get the 

very slightest artistic effect, the aras, head, etc., must 

move at a varying rate, arriving at the end of a sequence at 

the same time as the feet, but varying the rate of motion 

according to a number of factors, of which style and 

dramatic interpretation are probably the most telling, for 

purposes of this analysis. 

Or consider a more complex combination, such as one in 

which the dancer begins in a back coupe. then does a tiny 

develope during a small temps leve to a pointed position a 

la seconde (a terre). leaning toward the pointed leg, then 

executes a pas de bouree over (dessous) and a pas de bouree 

under (dessus) into a quick soutenu turn. During this 

sequence, the feet must match the metrical component of the 

music fairly closely, but the rate of speed of, for 

instance, the originating temps leve with the develope 
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should retard slightly, with the energy and the line of the 

arms moving in a curve which is not precisely matched to 

that of the music or feet, but simply indicated, with the 

implication of lines that are not abruptly terminated, but 

softly indicated in a manner that appoaches, but does not 

equal the average speed being executed by the feet. 

As a matter of fact, one of the really indicative aspects 

of poor dancing is an inability to carry these two different 

types of speed simultaneously. The dancer who fails to do 

so is referred to as "jerky," and certainly can never 

approach, for instance, the solo roles of "Les Sylphides," 

where this type of usage of varying speeds, and of nuances 

of rib-cage movement are of prime importance in conveying 

the romantic mood Fokine intended. 

Since we don't have the repertoire of the seventeenth or 

eighteenth century existing in our knowledge of the ballet 

of that period, it is impossible to trace just how the 

analogous change in the dance technique developed in 

relationship to this aspect of a dual way of thinking about 

rates of change in the dance. 

We do have "Giselle" amd "La Sylphide" from the early 

part of the romantic movement, in the beginning of the 

nineteenth century, and certainly these ballets require the 

use of this knowledge for their proper interpretation. 
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(Remember that the claim of this treatise is not that the 

dancer can perform on paper the formulae of calculus, but 

that s/he embodies the process in his movements, 

understanding them in an intuitive and kinesthetic fashion, 

and giving them visual and palpable form for an audience.) 

The romantic era comes about 150 years after the basic 

formulation of the calculus, about when Kline says that 

there had been achieved some logical coherence in their 

presentation; so, apparently, this new approach to thought, 

which is claimed to underly these matters, also must have 

taken about the same period to work out in the art of dance. 

An additional historical item, apparently unrelated, but 

of undoubted import, is to be gathered from what we know of 

costume design of the eighteenth and nineteenth centuries. 

In the eighteenth century, the costumes were based on court 

dress (though the dresses were somewhat shortened to show 

the action of the feet), with the bodices having long 

sleeves attached to them as in an ordinary dress. Now, any 

contemporary performer who has ever attempted to dance any 

version of the present ballet in such a costume (as some of 

us have), will find two extreme difficulties involved: 

1) The method of fastening the sleeves to the bodice in 

this fashion severely constricts any possibility of easy, 

unimpeded circular movement of the arms, particularly in 

relationship to the rib-cage and spine, so that what results 
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is essentially movement that is never either particularly 

smooth, or in much of any way approximate to rates of change 

that are not average, as with the legs. And most certainly, 

any attempt to approach an instantaneous rate of change as 

discussed in the eibove material is well nigh impossible in 

these costumes. 

2) The costumes are very heavy, and much of the physical 

effort at moving, particularly with elevation, or with any 

unusual degree of speed, is involved in simply dealing with 

trying to carry around that heavy costume while executing 

the necessary steps. As we know that Marie Camargo was 

capable of performing an entrechat huit in such a costume, 

obviously the kind of energy involved with these problems 

would make it extremely difficult to also manage the kind of 

mental and energy problems involved in the dual type of 

thinking that is finally achieved in the romantic style. 

The costume which was evolved for the early romantic 

style was instead a bodice without sleeves, as in the long 

romantic tutus with which we are now so familiar. This 

costiame allows a complete freedom of the arms, and a much 

expanded reper-toire of movement of the spine and rib-cage, 

so that the upper body may now move at a totally different 

rate of speed from the legs without a physical impediment in 

the dancer's dress. Also, the skirts are now layers of net 

or tulle, rather than heavy brocades, and so the 
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possibilities of movement are also drastically changed in 

relationship to the speed and ease of achieving speed on the 

dancer's part. 

Moreover, the artistic and philosophical emphasis of the 

ballets has changed to now involve matters of spirituality, 

possible infinities, realms other than that of the purely 

physical world, or of the Greek myths presented on a 

symbolic method in accord with ancient Greek thinking. THe 

romantic movement, very particularly involving ballet, has 

now totally changed import, emphasis and subject matter from 

the earlier classical period; and anyone searching for that 

rare and beautiful experience of seeing "Giselle" or "La 

Sylphide" performed with the true romantic feeling will 

unconsciously judge the performances of these ballets 

precisely in keeping with the ability of the dancers to move 

with a different rate of change in the arms in relationship 

to the more average speed of the legs. 

It is obvious that even the legs don't really always move 

with an average rate of change—for instance, consider the 

performance of a series of brise voles. and one will see 

that there are extreme changes in rate of change in the 

movements of the legs while the arms only sweep quickly to 

the necessary position, but a complete discussion of this 

matter could grow inordinately lengthly, so I have 

simplified the discussion for obvious reasons of brevity. 
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The actual process of teaching the proper usage of these 

varying speeds of arms, torso and legs depends very much on 

port de bras exercises, and the usage of petite adages and 

grand adages on the floor, and ideally, the teacher should 

demand a variety of musical composers as appropriate 

accompinament to the exercises, as this will enable the 

young dancer to begin to match his or her movements to 

differing types of melodic line. This is the best 

preparation, in technique classes, for the future demands of 

differing styles of ballets of various periods and styles. 

Rather obviously, the neo-classic style, with its 

emphasis on linear, rather than circular or spiral 

development as in the romantic and neo-romantic styles, 

depends less on this aspect of the training of dancers and 

more on speed and sheer strength. Although the neo-classic 

style is by far the more prevalent in the United States at 

this time, it might be argued that much of the history of 

various arts can be seen as a temporal exchange between the 

two styles, and perhaps we are now ripe for the development 

of the true neo-romantic style. 

Anyway, regardless of conjecture, teachers and coaches 

interested in training dancers to perform the entire 

repertoire of ballet adequately need to pay attention to the 

aspect of training their pupils in proper usage of port de 

bras and adagio sequences, regardless of the popularity of 
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the approach. After all, the great flowering of the Russian 

ballet did not consist of simply importing the quick, 

strong, sharp Italian method, but in the combining of the 

strengths of that method with the beauty of the French 

school with its emphasis on the flowing port de bras and 

very careful approach to grace and careful transitions 

within adagio movements. And very obviously, the grand pas 

de deux sequences are miserable failures when a the 

ballerina is insufficient in the type of movement which 

relates to instantaneous rates of change as analyzed in this 

chapter. 

But there is more to proving that ballet is a language, 

along with music, than in simply analyzing the mathematical 

underpinnings of the art. The next chapter will be devoted, 

once again, to the problem of why we should view these art 

forms as languages analogous to the spoken languages of 

English, French, German, and so forth. 
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CHAPTER 4: HISTORY OF PHILOSOPHY OF LANGUAGE 

Technically, any treatise dealing with a claim that some 

particular discipline (in this case, music and dance) are 

languages must take into accoxmt a minute history of the 

philosophy of language in the late nineteenth and twentieth 

centuries. For the purposes of the western trained acade

mician, the most definitive work on the philosophy of lan

guage comes from the empiricist tradition as it was 

deveolped in England by Bertram Russell and G.E.Moore, in 

particular, and in Vienna, beginning most definitively with 

the work of Gottlob Frege (although Frege's work was very 

little recognized in his lifetime by anybody but Russell 

and Peano). Ludwig Wittgenstein, however unwillingly, and 

the Vienna Circle (the Logical Positivists) were the other 

definitive figures in its development. 

Although it is reported that Wittgenstein himself 

disagreed with Bertram Russell's "Introduction" to Wittgen

stein's Tractatus Loqico-Philosophicus. nevertheless, the 

manner of Russell's presentation lays bare the central 

issues these philosophers were trying to codify, and are 

probably the most accessible for our purposes: 

First, there is the problem what actually occurs in 
our minds when we use language with the intention of 
meaning something by it; this problem belongs to 
psychology. Secondly, there is the problem as to what 
is the relation sxibsisting between thoughts, words or 
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sentences, and that which they refer to or mean; this 
problem belongs to epistemology. Thirdly, there is 
the problem of using sentences so as to convey truth 
rather than falsehood; this belongs to the special 
sciences dealing with the subject matter of the 
sentences in cpiestion. Fourthly, there is the 
question: what relation must one fact (such as a 
sentence) have to another to be a symbol for that 
other? This last is a logical question, and is the 
one with which Mr.Wittgen-stein is concerned. 

(Ludwig Wittgenstein; Tractatus 
Loaico-Philosophicus. Routledge 
& Kegan Paul Ltd.; London and 
New York; 1981; pp.7-8.) 

Perhaps the oddest thing in the above quotation is the 

phrase that says "...what relation must one fact 

[underlining mine] such as a sentence) have to another to 

be a symtool for that other?" Why 'fact' for a 'sentence'? 

As we no longer refer to sentences as facts, this is a 

critical question, and one that requires some historical 

elucidation. 

But before proceeding directly to that, it is probably 

economical to finish out Russell's paragraph on the 

siabject, as it contains the gist of both his period's 

presentation, and certain issues that this treatise seeks 

to elucidate: 

He is concerned with the conditions for accurate 
Symbolism, i.e.. for Symbolism in which a sentence 
"means" something quite definite. In practice, 
language is always more or less vague, so that what we 
assert is never quite precise. Thus, logic has two 
problems to deal with in regard to Symbolism: (1) the 
conditions for sense rather than nonsense in 
combination of symbols; (2) the conditions for 
uniqueness of meaning or reference in symbols or 
combinations of symbols. A logically perfect language 
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has rules of syntax which prevent nonsense, and has 
single symbols which always have a definite and unique 
meaning. Mr. Wittgentein is concerned with the 
conditions for a logically perfect language—not that 
any language is logically perfect, or that we believe 
ourselves capable of constructing a logically perfect 
language, but that the whole function of language is 
to have a meeining, and it only fulfills this fiinction 
in proportion as it approaches to the ideal language 
which we postulate. 
(p.8.) 

One thing that strikes the modem reader as odd is Rus

sell's use of a capital 'S' at the beginning of the word 

'Symbolism.' While it is true that it was a stylistic quirk 

to capitalize many nouns in that period, there is no other 

noun in the entire introduction that is similarly capita

lized. Rather obviously, the issue of symbolism is 

extremely important to the discussion, but there may be 

another much less obvious reason for this usage: Russell's 

knowledge of the Symbolist school of poetry, and certain 

issues that it dealt with that would have been very 

familiar to him, but not nearly so obvious to the present 

period. It is quite literally unthinkaible that a man of 

his educational and intellectual calibre would be ignorant 

of the importance of such a major literary achievement of 

the period, and this is a subject to which I will return 

later. (Remember that Gordon Epperson's book is called The 

Musical Symbol.) Another oddity of the "Introduction" to 

the Tractatus is to be found on the next page: 
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He compares linguistic expression to projection in 
geometry. A geometrical figure may be projected in 
many ways: each of these ways corresponds to a 
different language, but the projective properties of 
the original figure remain unchanged whichever of 
these ways may be adopted. These projective 
properties correspond to that which in his theory the 
proposition and the fact must have in common, if the 
proposition is to assert the fact. 
(p.9.) 

Offhand, it would seem that this claim is considerably 

easier to svibstantiate in respect to ballet than to English 

or German; but as to why the spoken language was given 

primacy over an artistic language requires a little more 

historical investigation. So, for the present, I will 

retiarn to the problem of why this school of thought wanted 

so badly to claim that a sentence referred to a 'fact.' 

Russell's and Whitehead's masterpiece was called 

Principia Mathematica. and G.E. Moore's was entitled 

Principia Ethica; Frege's definitve work was called The 

Foundations of Arithmetic. It is obvious from these titles 

that the analytic philosophers were seeking a 

reconstruction of philosophy on the basis of two kinds: 1) 

a refined lexicography, and 2) a purified mathematics. 

For the moment, the task was to assemble a disinfected 
language for philosophy—to insist on clear 
definitions of those terms that could be defined, to 
rebut all misleading attempts at defining terms that 
were essentially indefinable, and to reveal the "true" 
logical forms and airticulations underlying the 
sometimes deceptive clothing of grammar and syntax in 
which everyday language dresses up our thoughts.... 
During the years before 1914, scientific-minded 
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intellectuals in Germany and Austria were disgusted 
with the entire state of official European philosophy. 
If they had any patience with professional 
philosophers at all, they reserved it for 
Schopenhauer; but this could be attributed as much to 
his polemical attacks on Hegel as to his personal 
doctrines. Their own preoccupations arose, rather, 
out of the exact sciences. They followed with 
sympathy and interest the mathematical innovations of 
Frege and Hilbert, the theoretical physics of 
Poincare, Lorentz, and the meteoric young Albert 
Einstein, the chemical skepticism of Ostwald, Mach, 
and other critics of literal-minded atomism. All 
these arguments relied on a new kind of critical 
analysis, and it was this critical movement within the 
exact sciences that now provided the inspiration for 
the new positivism. 

(Allan Janik & Stephen 
Toulmin, 

Wittgenstein's Vienna. Simon 
and Schuster; New York, New 
York; 1973; pp.211-12.) 

For our purposes, the most critical phrase in the above 

quotation is "to reveal the 'true' logical forms and 

articulations underlying the sometimes deceptive clothing 

of grammar and syntax in which everyday language dresses up 

our thoughts." Noam Chomsky would return to a similar 

concept in his discussions of "deep structure," but with a 

very different thrust in the 1950's and '60's. There was a 

belief that there was some set of transformations 

underlying the use a language, and the philosophers of this 

period sought to articulate what the nature of those 

transfor-mations was. 

Frege's ultimate progreim was to show that the laws of 

arithmetic would ultimately reduce to the laws of logic, 

but he was never able to do so. Russell and Whitehead 
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attempted a similar thing in Principia Mathematica ̂ but a 

modern math-logician will point out that what this epic 

work actually did was to elucidate the sets of 

transformations of 'and', 'or,' and 'not,' that made it 

possible to transform these con jionctions and the negation 

term from one to another. 

For instance, using capital letters to symbolize phrases 

within some sentence (as though the phrases were 'atomic 

units', as Russell claimed), then the formula, (If C, then 

E) and (If E, then C) can be transformed into the formula, 

(C and E) o£ (not C not E). If this seems somewhat opague, 

it is because it is the subject matter is that of symbolic 

logic, and takes the same kind of study as any math course 

to understand fully, and the same intense amount of study. 

This was, of course, basic to the development of the new 

discipline of math-logic with which such philosophers were 

seeking to expand the knowledge of deductive logic and the 

uses of syllogisms as defined by Aristotle. 

Curiously enough, in 1938, a young graduate student at 

M.I.T., named Claude Shannon, pointed out that these 

transformations were exactly those necessary for the 

computation of transformations taking place in electrical 

circuits, and the system of truth-tables eventually worked 

out by Wittgenstein and his followers is used in Electrical 

Engineering. This is an extremely odd fact that no-one 
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attempts to explain (including myself), but it is commonly 

referred to in Electrical Engineering courses. 

But to return to the program of the Logical Positivists: 

Rudolf Carnap was one of the leading figures of the Logical 

Positivists school of thought, and his important essay 

"Testability and Meaning" gives some further insight into 

the reasons Russell gave such emphasis as to the claim that 

a sentence was a 'fact': 

....Carnap argued that the terms of empirical science 
are not, indeed, all fully definable in purely 
experiential terms but can at least be partly so 
defined by means of "reduction sentences," which are a 
logically much refined version of operational defini
tions, and by virtue of which an empirical statement 
implies various consequences in the form of 
"observation sentences," whose truth can be checked by 
direct observation and which thus permit an 
experiential test of the given statement. 

£"Carnap, Rudolf," The New 
Encyclopedia Britannica; 
Macropaedia; 15th ed.; Helen 
Hemingway Benton. Publisher, 
1973-74; 
Chicago/London/Toronto/Geneva/ 
Sydney/Tokyo/Manila/Seoul; 1978; 
Vol.3; p.925.) 

These "reduction sentences" were those that were meant 

to stand for, or symbolize a 'fact'; indeed Russell 

referred to the phrases from sentences that are symbolized 

by letters in the sentential calculus that was eventually 

evolved as "atomic facts," obviously meant to be equated to 

the linguistic equivalent of the aspects of atomic physics 
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which so dominated everyone's thinking during this period. 

But, to summarize some of the difficulties with the 

program of the Logical Positivists: 

1) Syllogistic logic which was extended to symbolic 

logic in the fashion so sketchily summarized above referred 

only to deductive systems, in which only certain 

conclusions can be validly drawn. 

2) The methodology of science proceeds by inductive 

reasoning, buttressed with the deductions, such as those 

from mathematics, which are known to apply. Inductive 

logic is not deductively valid, as its methodology is that 

of asserting the consequent of a syllogism, and claiming 

that every instance of finding a case in which this appears 

to be a true conclusion increases the probability of the 

theoretical assertion being made, but only that: increases 

the probability, but does not guarantee truth. The only 

valid deductions either affirm the premises of a syllogism 

as tmie, (modus ponensl. or deny the consequent (modus 

tollens). Thus, Carnap's attempt to get around this 

difficulty with the verifiability theory given above. 

Toward the end of achieving their program the Logical 

Positivists eventually evolved the notion of an artificial 

language that would teike the place of ordinary language, 

and the school of "Phenomenology" arose, particularly 

strong in the the 1950's. 
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But by the 1970's, it was generally agreed by 

philosophers, particularly the most eminent language 

philosopher of the period, John Searle, that the effort was 

a failure. Instead, Searle's own extremely influential 

article "What is a Speech Act?", and the book. Speech Acts, 

that arose from that research, provided a new thrust for 

the movement of language philosophers. 

But an additional difficulty in regard to the invariable 

truth of deductive systems was dealt by Goedel's Theorem, 

published in 1931. 

In order to understand this, one must again examine one 

of the ancient paradoxes of philosophy: 

In its absolutely barest foirm, Goedel's discovery in
volves the translation of an ancient paradox in 
philosophy into mathematical terms. This paradox is 
the so-called Epimenedes paradox. or liar paradox. 
Epimenides was a Cretan who made one immortal 
statement; "All Cretans are liars." A sharper version 
of the statement is simply "I am lying"; or, "This 
statement is false". It is that last version which I 
will usually mean when I speak of the Epimenides 
paradox. It is a statement which rudely violates the 
usually assiomed dichotomy of statements into true and 
false, because if you tentatively think it is true, 
then it immediately backfires on you and medces you 
think it is false. But once you have decided that it 
is false, a similar backfiring returns you to the idea 
that it must be true. 

....[What] does this have to do with mathematics? 
THat is what Goedel discovered. His idea was to use 
mathematical reasoning in exploring mathematical 
reasoning itself. This notion of making mathematics 
"introspective" proved to be enormously powerful, and 
perhaps its richest implication was the one Goedel 
found: Goedel's Incompleteness Theorem, [which states 
in English] that "All consistent axiomatic 
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formulations of number theory include undecidable 
propositions. '• 

THe proof of Goedel's Incompleteness Theorem hinges 
upon the writing of a self-referential mathematical 
statement, in the same way as the Epimenides paradox 
is a self-referential statement of language. But 
whereas it is very simple to talk about language in 
language, it is not at all easy to see how a statement 
about numbers cam talk about itself. In fact, it took 
genius merely to connect the idea of self-referential 
statements with number theory. Once Goedel had the 
intuition that such a statement could be created, he 
was over the major hurdle. The actual creation of the 
statement was the working out of this beautiful spark 
of intuition. 

....the difficulty should be made absolutely clear. 
Mathematical statements—let us concentrate on number 
theory ones—are about properties of whole numbers. 
Whole numbers are not statements, nor are their 
properties. A statement of number theory is not about 
a statement of number theory: it just is. a statement 
of number theory. 

...His final transplant of Epimenides did not say 
"This statement of number theory is false", but 
rather, "This statement of number theory does not have 
any proof." A great deal of confusion can be caused 
by this, because people generally understand the 
notion of "proof" rather vaguely. In fact, Goedel's 
work was just part of a long attempt by mathematicians 
to explicate for themselves what proofs are. The 
important thing to keep in mind is that the proofs are 
demonstrations within fixed systems of propositions. 

(Douglas R. Hofstadter, Goedel. 
Escher. Bach: An Eternal Golden 
Braid. Vintage Books: A Division 
of Random House, Inc.; New York; 
1989; pp.17-8.) 

The first application of Goedel's Theorem was to 

Principia Mathematica ̂ with the application of the theorem 

being the following: the Goedel sentence G is unprovable 

inside P.M.^ but true; it showed that just as there are 
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true statements of number theory in the work, the methods 

of P.M. are incomplete—while there are true statements of 

number theory in the work which its methods of proof are 

too weak to demonstrate. 

It was then shown to apply to any axiomatic system which 

claimed to achieve the aims which Russell and Whitehead had 

set for themselves. In other words, any deductive system 

could exhibit truth or falsehood, but only within the 

axiomatic limits of that system—not in the absolutist 

sense of truth about the universe in general that had been 

hoped, by this generation, to apply. 

It might be pointed out that the discovery (or 

invention) of non-Euclidean geometry of the nineteenth 

century was a precursor of Goedel's Incompleteness Theorem, 

as both Euclidean and non-Euclidean geometry are entirely 

consistent within themselves, only varying in the single 

premise that states, in Euclidean geometry, that parallel 

lines never meet in space. As a matter of fact, had it not 

been for non-Euclidean geometry, with its assumption that 

parallel lines ̂  meet in space, Einstein's theory of 

relativity, and its belief in a curved universe where 

parallel lines do meet in space, would not have been 

possible. If one wished to taike the time, it could 

probably be shown that the ancient Greek view of this 

matter was, once again, a function of their tactile-
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muscular apprehension of their world, as Ives expounded in 

his book on Art and Geometry. but that is an aside at this 

point. 

However, there is another aspect of Goedel's Theorem 

that is relevant to this particular study: 

Goedel had the insight that a statement of number 
theory could be about a statement of number theory 
(possibly even itself), if only numbers could somehow 
stand for statements. The idea of a code, in other 
words, is at the heart of his construction. In the 
Goedel Code, usually called "Goedel-numbering", 
numbers are made to stand for symbols and sequences of 
symbols. That way, each statement of number theory, 
being a sequence of specialized symbols, acquires a 
Goedel number, something like a telephone number or a 
license plate, by which it can be referred to. And 
this coding trick enables statements of number theory 
to be understood on two different levels: as 
statements of number theory, and also as statements 
about statements of number theory. (p.18.) 

Now, this notion is not one that is necessarily intuit

ively plausible to anybody but a theoretical mathematician, 

so it needs some fleshing out in order to show its applica

bility to the theory of language being propounded here. 

The concept of a code, or an encoding procedure, was basic 

to the development of the Turing Machine, the concept which 

made the invention of the computer possible. Although a 

description of the conceptual foundation of the Txaring 

Machine is inordinately lengthy for our purposes, one of 

its most interesting applications explains the principle in 

application quite concisely, and also is very interesting 



117 

simply from an historical point of view. It is an 

application of the principle of encoding as it applied to 

the Enigma machine, which the Germans of the 2nd World War 

used for encoding secret messages. Turing was assigned the 

problem of breaking their code by English Intelligence, and 

the following is an explanation of how such an encoding 

procedure works in such a crucial and practical instance as 

that: 

[In analyzing the problem], from the cryptoanalyst's 
point of view...the physical labours of the cipher 
clerk, and the physical construction of the machine, 
were irrelevant. What mattered was the logical 
description—just like a Turing machine. Everything 
relevant to the Enigma was contained in its 'table', a 
list of its states and what it would do in each state. 
And from a logical point of view, the action of the 
Enigma, in any given, fixed, state, enjoyed a very 
special property. It was a symmetrical property 
inherent in the 'reflecting' nature of the machine. 
For any Enigma, in any state, it would be true that if 
A were enciphered into E, then in the same state, E 
would be enciphered as A. The substitution alphabets 
resulting from an Enigma state would always be 
swapping?. 

For the hypothetical 8-letter machine in the state 
shown in the first diagram, the siibstitution would be: 

plain ABCDEFGH 
cipher EDGBAHCF 

For the machine in the state shown in the second 
diagram, it would be: 

plain ABCDEFGH 
cipher EFGHABCD 

These could be written as swappings:(AE)(BD)(CG) (FH) 
in the first case and (AE) (BF) (CG) (DH) in the second. 

(Hodges, Alan Turing: the 
Enigma; p.168.) 
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So if it was established that deductive systems cannot 

'prove' the tiruth of their assertions as they are assumed 

to apply to the real world, it was also established that 

there is some underlying method which was unrecognized 

until Goedel's Theorem was postulated that has to do with 

their method of application: that of an encoding procedure 

that is intrinsic to their usage. The above explanation 

from Turing's experience is obviously incomplete, but gives 

the basic methodology. 

Actually, if one reads a book on DOS, he will find that 

a computer has 256 'addresses', or locations, and the 

particular code of any language, including its alphabet, 

its punctuation, the average numbering system common to all 

Western languages, etc., are simply plugged into these 

addresses and hence the computer is a universal machine on 

which any language can be encoded through the use of the 

relevant software. 

Although this is obviously conjectural, it would seem 

that the computer is a universal machine for mirroring the 

processes of the mind which are involved in the uses of 

language, and can therefore give some insight into how the 

mind operates as it handles lemguage. 

A negative proof of this was the use of the Navajo lan

guage by the Americans in the South Pacific during the 2nd 
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World War—the Japanese could not break the code because 

they had no way of matching the words of the language in 

any symmetrical manner which would have been analogous to 

the way the "plain" state could be matched to the "cipher" 

state as shown in the above example. Hence the success of 

the English, via Turing's efforts, as opposed to that of 

the Japanese in the process of breaking a code. 

It will be argued here that all language use involves 

this process of an encoding procedure, on varying levels of 

complexity, and that the use of an art form is a second 

manifestation of that processing of an encoding procedure. 

But as this is not at all an obvious notion, the 

explication of the matter requires some unpacking, and a 

bit of backtracking, because it is, I believe, 

intrinsically involved with some of the other underlying 

aspects of the theoretical background of the Logical 

Positivists given above. 

Recall for a moment their attempt "to reveal the 'true' 

logical forms and articulations underlying the sometimes 

deceptive clothing of grammar and syntax in which everyday 

language dresses up our thoughts." Although the attempt to 

reduce language to a purely mathematical and logical form 

was finally admitted to be a failure, nevertheless the 

attempt to find some underlying set of transformations is 

one that was finally picked up by Noam Chomsky with his 
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talk of "deep structure," but he admitted that the nature 

of deep structure, with its ability to use finite syntactic 

forms for the formation of an infinite set of statements in 

the language, and the nature of this deep structure, was a 

mystery. 

However, it may be that the notion of an underlying set 

of transformations within a given language is a correct 

one, but that each language has its own set of 

transformations that is peculiar to its own usage, and that 

an attempt to find a "unified field theory" of language is 

a failure, but the notion of sets of transformations itself 

is not. 

The questions then are: 

1) Can these individual sets of transformations be 

articulated? 

2) How does this relate to encoding procedures as basic 

to the practice of, at least, the deductive aspect of the 

use of any language? 

And: 

3) How does the usage of that language relate to the 

realistic world? All attempts to do this have always 

assumed that there was a physical world, or reality, to 

which language must be matched, but, as seen in Chapter 2, 

this treatise is arguing for a more complex theory of 

language and the nature of mind: that mind is the interface 
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between the physical world, which is assumed to be 'real,' 

of course, and the mental world, which is also assumed to 

be real, having a form of extension of its own which has 

not been heretofore examined or put to any kind of test 

which could establish any sorts of information as to its 

real nature. 

If the mind is to be seen as an interface between the 

physical and the mental universes, then the one thing about 

the mind—which certainly can't be examined directly, any 

more than the 'noumena' of the physical world can be 

examined directly—is its primary manifestation: that of 

language. And if music and dance are languages analogous 

to, and of equal importance to the spoken languages, then 

they must have some theoretical aspects in common to that 

of the spoken languages. 

As was seen in the examination from Auerbach's Mimesis. 

even the spoken langauge as used in literature, has two 

forms of representation, in which time and space do not 

have the same meaning. 

So far, it has been established that there may be two 

aspects, at least, that the use of all languages have in 

common: 

1) Each language has some set of transformations under

lying its usage, which are not immediately accessible to 

the conscious mind as it immediately introspects as to its 
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content—some kind of deep structure; 

2) That all languages actually proceed by a mental 

process of an encoding procedure which, in as yet 

unspecified manners, match the tools of the language to 

some form of reality. 

And: 

3) That there is actually a double aspect to reality, a 

mental and a physical one, and that language is an 

interface between language's apprehension of that double 

form of reality. As was shown by the failure of the 

Logical Positivists' effort to reduce all language to a 

form of scientific and mathematical reductionism, the 

assumption of one basic reality—the physical one—does not 

lead to productive effects, even if limited to the realm of 

pure physical science. And at least two of Russell's basic 

statements about the use of language could never be 

fulfilled by his basic program: 

1) "First, there is the problem [of] what actually 

occurs in our minds when we use language with the intention 

of meaning something by it; this problem belongs to 

psychology." The double aspect of what is actually 

occurring in the mind, and of intention were never 

fulfilled in that school, and present language 

philosophers, such as Harnish and Bach, admit very openly 

that the intentionality of the speaker always is of prime 
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importance. Moreover, no form of psychology can proceed at 

all without taking the importance of mental phenomena as of 

absolutely essential import, although none of the schools 

of psychology go so far as to try to establish what the 

nature of mind might be. 

2) "Secondly, there is the problem as to what is the 

relation subsisting between thoughts, words or sentences 

and that which they refer to or mean." There is a single 

sentence often quoted in philosophy classes which points up 

this difficulty very specifically, that sentence being: 

"The present king of France is bald." This sentence 

obviously has meaning, sense, and some sort of reference, 

but it certainly can't be referred to the physical universe 

since there is no present king of France. The old theories 

which assume a reductionism to a physical universe can 

never get around this difficulty. It constitutes a paradox 

for that school that is comparable to one of Zeno's 

paradoxes for the ancient Greeks. 

The normal schools of language of philosophy assume both 

the areas of semantics and syntax, with Chomsky's work on 

deep structure supplying the impetus for a tremendous 

amount of research, although it usually no longer is 

referred to publically in quite those terms. The aspect of 

how language actually relates to the world—whatever the 
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world may be—is now reduced to the jargon of "matching 

words to the world," or possibly, "the world to words". 

This has replaced the concept of mimesis itself, primarily 

because John Searle, one of the giants of the field, has 

taken issue with the concept of mimesis. 

And to complicate the matter, the Post-Colonialist 

movement in literature has also taken issue with the use of 

the term, believing it to be a means of promoting and re

inforcing the stability of Western culture (cf. Edward 

Said, for instance, on this sxibject). Although I am in 

deep sympathy with this school of thought, it is my belief 

that the actual concept of mimesis, as explicated in The 

Poetics of Aristotle, is still the best discussion of the 

way in which "words are matched to the world," or vice-

versa, and so I will keep the term for simplicity's sake, 

and not digress from the central point of this discussion, 

which is complex enough in its own right, and where the 

greatest difficulty is in simplifying the relevent terms, 

not further complicating them. 

Another assumption of the normal schools of language of 

philosophy is that language consists primarily of 

semantics, or vocabulary, and syntax, and for most 

purposes, the normal way of thinking of syntax is in terms 

of the rules of grammar, these rules obviously being the 

sets of transformations which govern the usage of the 
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semantics of the language. Because that form of thought is 

so very deeply engrained in the normal approach to the 

usage of language qua language, it is probably instructive 

at this point to examine exactly what the dictionary 

definition of syntax is (according to Webster *s Third New 

International Dictionary^: 

Syntax:...i:connected system or order: orderly 
arrangement: harmonious adjustment of parts or 
elements 2a: sentence structure: the arrangement of 
word forms to show their mutual arrangement in the 
sentence b: the part of grammar that treats of the 
expression of the predicative, qualifying, and other 
word relations according to the established usage in 
the language under study... 3a: SYNTACTICS b: the 
study of syntactics dealing specifically with the 
formal properties of languages or calculi—called 
also logical syntax. 

(Vol.Ill, Encyclopaedia Britannica, 
Inc., New York, London, Toronto, 
Geneva, Sydney, Tokyo, Manila; 
1976, p.2321.) 

And just to be precise, one needs to include the 

definition of 'syntactics' also, as it is relevant and 

necessary to this discussion: 

Syntactics...: a theory that deals with the formal 
relations between signs or expressions in abstraction 
from their signification and their interpreters— 

Although the definition of 2a and 2b of 'syntax' refers 

specifically to 'words', the other definitions, as well as 

that of 'syntactics', could equally well apply to the 

contention that the definition of language must include 
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some other forms than that of the usual spoken languages. 

One may easily see the effect of the Logical Positivists in 

the reference to 'logical syntax,' and 'formal relations 

between signs or expressions', but as the entire preceeding 

part of this chapter dealt with precisely that matter, I'm 

going to assume that I don't need to argue much more 

extensively about that aspect as it applies to the 

particular theory of language being presented here. 

It is also obvious that the part of the definition of 

'syntactics' that says that "relations between signs or 

expressions in abstraction from their signification" makes 

it obvious that the question of how the langage is matched 

to the world, or what its mimetic relationship to the world 

is, is left unspecified in the study of syntactics in its 

classical form. 

However, because the term, 'syntax', has such strongly 

developed connotations with the practice of the spoken 

languages, I will prefer to use the term 'sets of 

transformations' instead, even though it could be argued 

that the term, 'syntax' actually stands for the same 

underlying process being examined here. Also, there is the 

double aspect of both an encoding process as well as sets 

of transformations involved, and this is not a normal 

association with the term of syntax. 

But the process of examining what the relationship 
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between encoding processes and sets of transformations is 

will involve a considerably extended explanation, as it is 

an original contention, and not at all immediately 

accessible from an intuitive point of view. 

ON THE CONCEPT OF SETS OF TRANSFORMATIONS: 

Claude Levi-Strauss, in The Savage Mind, discusses his 

concept of systems of transformations, in Chapter Three. 

...the practico-theoretical logics governing the life 
and thought of so-called primitive societies are shaped 
by the insistence on differentiation. The latter is 
already evident in the myths underlying totemic 
institutions.... and it is also found on the plane of 
technical activity, which aspires to results bearing the 
hallmark of permanence and discontinuity. Now, on the 
theoretical as well as the practical plane, the 
existence of differentiating features is of much greater 
importance than their content. Once in evidence, they 
form a system which can be employed as a grid is used to 
decipher a text, whose original unintelligibility gives 
it the appearance of an uninterrupted flow. The grid 
makes it possible to introduce divisions and contrasts, 
in other words the formal conditions necessary for a 
significant message to be conveyed.... 

The logical principle is always to be able to oppose 
terms which previous impoverishment of the empirical 
totality, provided it has been impoverished, allows one 
to conceive as distinct. How to oppose is an important 
but secondary consideration in relation to the first 
requirement. In other words, the operative value of the 
systems of naming and classifying commonly called 
totemic derives from their formal character: they are 
codes suitable for conveying messages which can be 
transposed into other codes, and for expressing messages 
received by means of different codes in terms of their 
own system. 

(Weidenfeld and Nicolson; 
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London, 1962; pp.75-6.) 

The 'grid' in any such system determines that, within 

that system, an 'X' counts as a 'Y'. One is included into 

a linguistic system on the basis of his/her ability to use 

the as-yet-undefined [in overt terms] "X counts as a Y" in 

a correct linguistic form. 

The most specific discussion of the logic underlying 

this type of grid representation of linguistic coding comes 

directly from symbolic logic and the methodology of truth-

tables (as originally worked out by Wittgenstein, I 

believe). 

Clauses within sentences using ordinary syllogistic 

logic are assigned letter names, referred to as atomic 

sentences. 

Then truth tables, a form of a grid are set up with these 

atomic components and the laws of formalized syllogistic 

logic are applied to them, as below: 

P Q  | P & Q  I  n ( P & Q )  
H + 

T T T F 
T F F T 
FT F T 
F F F T 

Consider the following table; 
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X 1 COUNTS AS 1 Y 

3 rings on 
the bell counts as a sign that the 

bus is full 

A red 
light counts as a signal to stop 

Cutting one 
in the street coiants as 

a deliberate in
sult 

A football 
player 

counts as a half-back 

An actor | counts as | Hamlet 

The lawyer counts as an intellectual 
champion of his 
client 

The child counts as a cowboy or 
Indian 

Table 4.1; Language Grid 1 

The above might count as a representation of a first-

level form of encoding that underlies the kinds of activi

ties being engaged in. 

Anyone who can write down his native language has 

already learned the process of an 'x' stands for a 'y' 

[APPLE stands for the shiny, red fruit]. Once a child has 

learned to play a game, act in a skit, or write down a 

language (that he understands), he has successfully learned 

encoding procedures. It is a difficult area to identify 

precisely because it is a basic mechanism underlying any 
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rule-governed behavior. 

And the most hidden aspect of the process of learning to 

match codes lies in the area of sense and reference: how 

does the words-to-world match work in any given system of 

representation? 

But it looks as though the basic process at work in a 

play is the following: 

X 

Words 

A play 

COUNTS AS 

count as 

counts as 

the world 

an interpretation of 
reality 

Table 4.2; Language Grid 2 

I tend to think that the 'counts as' concept is the same 

as that of a function in calculus or set theory, where 

f(x)= y. 

Utterances from within a play can not be meant directly, 

because they only count as the 'y' part of the function. 

In an identity of x=y, one can substitute y for x; but in a 

function, where f(x)=y, x does not = y, because the 

relationship between the two variables is given by the 

function, not by the laws of identity. 

When it is a one-to-one corellation, with the domain 

mapped onto the range in that fashion, the result might 
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appear to be that of an identity, but it isn't. 

All learning of art forms has to take place after one 

has learned a primary language; in other words, the person 

has learned at least one method of encoding a relationship 

between the world and the use of words, before he can learn 

the 2nd method of encoding procedure of matching an 

artistic language to the world. 

Of course, games themselves sometimes supplant any 

desire to learn an art. In a game the rules are overt— 

obviously constitutive to the process. In drama, dance and 

music, the application of constitutive rules can be stated 

within any given genre, but it doesn't help a beginning 

student very much: you can be perfectly capable of stating 

the rules of mathematics governing harmonic structure in 

western music, but that doesn't mean you can play the 

piano. 

This is a theory relating to the area of methodology in 

studying human uses of language systems. It is being 

suggested that all language systems are methods for 

encoding information, with three aspects of that 

methodology always intact: 

1) The language as a system of representation; 

2) Sets of transformations governing the usage of the 
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language; 

3) A (some) aspect of the language that has an assumed 

mimetic relation to a form of concensus 'reality'. 

As this is a new theory, it might be advisable, at this 

point, to give an instantiation of the theory as it applies 

to a familiar work of art: the Shakespearean play of King 

LeaiL^ 

"Sets of Transformations in King Lear" 

I. 

When Cordelia refuses to give the expected answer to her 

father, she is not denying that she loves him, but is 

instead refusing to participate in the expected set of 

rhetorical responses within a specified ritual of power. 

Lear has invoked the ritual occasion himself, but he 

wishes to use it for two purposes: 

1) To perpetuate the affairs of state in a specified 

manner and according to a previously expected and already 

defined codification for such rituals. [Goneril and Regan 

show their mastery and knowledge of this prescribed form of 

behavior by responding in the appropriate rhetorical form.] 

2) To re-assiire himself that he is truly loved by the 

daughter that he loves the most. 
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He wishes to fulfill both desires within a single system 

of ritual questions and responses. 

When Cordelia refuses to use the ritual response of the 

first expectation to fulfill the second one, it is not 

because she is ignorant of the procedure. Rather, she is 

refusing to conjoin two rituals which she sees as 

incompatible, and depends upon her father to recognize that 

her curtness indicates that she is dropping out of the 

prescribed game: that a ritual of power and its associated 

pattern of political rhetoric is not appropriate for an 

expression of love. 

Both 1) and 2) have embedded within the linguistic 

exchange the expected intention of the participants, as 

well as a certain form of verbal exchange that would re-

enforce the knowledge of the mutual intentionality of the 

two participants. The game being played goes drastically 

awry because the rules or sets of transformations of 

Expectation One differ from the sets of transformations of 

Expectation Two. 

Cordelia attempts to make the distinction between the 

differing sets of transformations by her refusal to 

verbalize her love in the language of a ritual of power, 

having already stated her intention in the aside that says 

•'What should Cordelia do? Love, and be silent." 

The future tragedy is engendered by Lear's incapability 
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Of understanding the distinction, and instead, inspired by 

anger at his thwarted love, invokes the expected 

consequences of a refusal to participate in a ritual of 

power: he dis-inherits her summarily. This is the maximum 

penalty in the particular gaune of power being played out. 

Many critics are now seeing the tragic conseq[uences of 

failing to discern the differences between the differing 

sets of transformations as expressed in King Lear as a 

negative statement about the ultimate meaning [or lack of 

it] of the cosmos. A failure of transcendent meaning 

residing in the very nature of the universe— Shakespeare 

as the ultimate nihilist. 

If instead, Shakespeare is viewed as an anatomist laying 

bare the intersection of two conflicting ethical systems, 

the fault in the stars may be seen as a fault in man's 

reasoning about the universe. 

II. 

Shakespeare's plays, as theatre, occur not as a simple 

expository text whose major purpose is to clarify issues in 

non-ambiguous prose, but as sets of dialogue expressing the 

points of view of the represented characters. 

These are two different uses of language, with the 

underlying structures, or sets of transformations being 
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different. Expository prose in a written critical article 

acts in one way, best analyzed in contemporary analytical 

philosophy following the work of John Austen and John 

Searle. 

But a play, qua play, must have a structure that is 

mimetic of the function of language when people are 

discoursing together, with an extreme range of variation 

where present, human intention is concerned. 

In acting schools, the young actor is taught that he may 

say a line in a specific fashion for the stipulated form of 

discourse, but that the intention of the character may be 

at variance with the accepted interpretation of the line. 

In other words, context and intention may be at odds in the 

utterance of the line. It might be possible to demonstrate 

that the major climaxes of any given play occur just at the 

point where the utterance and the intention of the speedcer 

do not necessarily cohere. This is indicative of one of 

theatre's set of transformation that is not held in common 

with the use of language in a critical article (for 

instance). 

Moreover, as Shakespeare seems, under any 

interpretation, to be exploring at least the contradictions 

and anomalies that occur when the machinery inherent in the 

political domain clashes with the ethical implications of a 

realized Christianity [as an example of a transcendent 
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system of thought which was dominant in his time]. 

And, as in 'real' life, complex sets of dialogue about 

complex issues yield a tremendously wide range of interpre

tations, so in a play which is a mimesis of such a 

procedure, it is not surprising that there should not be a 

unanimity of opinion about the meaning of the author. 

A written critical article about such possible sets of 

meanings operates according to sets of transformations that 

constrain the writer as to how he must procede, with the 

maximum of clarity, the minimum of ambiguity, and with his 

intention toward the information being overt and cohesive 

with the text. 

The sets of transformation by which a play proceeds 

differ from the above criteria. The rules are different. 

Therefore it is not surprising that we have an extreme 

range of possible interpretations of the text. 

Sets of Transformations in Kis, b^ Rudvard Kipling 

Another familiar example from literature of the use of 

sets of transformations can be culled from the novel, Kim, 

by Rudyard Kipling. 

It is possible to assume that there is some sort of 

linguistic transformation happening in Kipling's work 

and analyze his use of language within a fictional form 

from the point of view of such a transformation. In some 
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way that is not accessible to the strictures of ordinary 

dialectical debate, there is a transformation into the 

'other world', created by Kipling's mode of using language. 

Although there must have been, and still are, innvimerable 

people in India who could also be said to know at least the 

same languages, very few could be said to have written with 

the same transformational power as he did. (An interesting 

example of another Anglo-English person comes to mind, who 

also had a similar creative ability: Rumer Godden.) 

The two languages which are represented and about which 

one can be specific are English and Urdu, and, for whatever 

historical or biographical reasons Kipling did so, he uses 

the interface of the two languages to great creative 

effect. 

However it was that he effected it, the sets of 

transformations that operate between Urdu and English in 

Kipling's work have the following properties: 

1) Rather obviously, they stand for the presence of two 

languages; 

2) They stand for the existence of at least two major 

cultures as well; 

3) They achieve a double mimetic effect that is magical, 

or, in more respectable cognitive language, which evokes an 

'other world' which is produced, at least in part, by the 
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act of creatively cross-referencing the the two languages 

and the cultures for which those languages stand. 

A powerful instance of such an occurrence of cross-

referencing is to be found in passages such as the 

following (from the short story of Kipling called "Life's 

Handicap"): 

...no harm will come to me— unless I die of pure joy. 
Go thou to thy work and think no troiablesome thoughts. 
When the days are done I believe...nay, I am sure. And 
—and then I shall lay him in thy arms, and thou will 
love me for ever... Go now and do not let thy heart be 
heavy by cause of me. But thou wilt not delay in 
returning? Thou wilt not delay in returning? Thou wilt 
not stay on the road to talk to the bold white memloa. 
Come back to me swiftly, my life. 

(Kipling, Life's Handicap. guoted by S.S. 
Asfar in The Indianness sf Rudvard 
Kipling. Cosmic Press; London; p.124.) 

This passage incorporates a number of Urdu idioms, such 

as "die of pure joy", "When the days are done", "do not let 

thy heart be heavy by cause of me", which are curiously 

beautiful and heart-rending when rendered into English, 

with its loss of the second-person singular. Just the use 

of the word, 'thou', has the ability, in the above 

quotation, of evoking a world long lost and totally 

forbidden to a native English speaker of a less 

transcendent time and culture. 

Even the phrase 'by cause of me'— which in America 

would be rendered as 'because of me'— has the ability to 
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suggest invisible worlds that are neither scientific nor 

palpable, but that nevertheless exist in a separate but 

real space. 

And that space created by something so fragile as the 

juxtaposition of one word and one empty space upon the 

page. 

How is this achieved? Because another writer, using 

precisely the same device, but using it twice in a row, 

(after Kipling) could not get the same effect. It is an 

effect that is impervious to the act of repetition. But 

why? 

Once such a process of invoking a double mimetic effect 

through an interface of languages is understood and 

repeatable, it loses its magical power. Even if only one 

side of the double mimetic structure (represented here by 

either Urdu or English) begins to fade or pale, the 

particular set of transformations will be called into 

question as a magical device. (Consider also, the possible 

aftermath of a writer like Rimbaud. Who ever could follow 

that act?) 

I am suggesting here that not only is the process of 

creating an original effect in literature or other art 

forms part of a larger process, but also that a device 

within that art form that is original and powerful will 

also necessarily fail of that original power when imitated 
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or repeated at a juncture that is a mere duplication of the 

conditions of that interface without being the 

confrontation of language that brought about the original 

artistic act. 

Although I believe the above examples to be interesting, 

as well as more accessible to the reader than examples 

taken from less public works than King Lear, or Kim, still 

there is a certain amount of more technical information in 

the theory of language being presented here that needs to 

be specifically explicated. This I will reserve for the 

next chapter. 
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CHAPTER 5: ENCODING PROCEDURES IN LANGUAGE USE 

As the process of encoding procedures and its 

relationship to sets of transformations is the core of this 

theory, it is necessary to use whatever forms of 

explication are necessary to make it as clear as possible 

to the reader. Although there were some rudimentary forms 

of charts in the preceding chapter, a more specific 

structure needs to be provided to make the matter clear. 

Consider the following chart, as it attempts to make the 

concepts involved a little more precise. 

GRFD SYSTEM by which Encoding Processes occur An X counts as a Y 

A n X  

, >-

Counts As AY 

Language 
plus 

Basic Data 
Rule of Transformation Result 

Algebra: 
Namrai Number. 

0(10342" 

Rules Relating Natnial Numbers lo Scientific Notation: 
1) Take the natural number 
2) Mov« decimal point so (hat there is only a single 

number before the decimal point: 
Sublraa ihe same number from the cxponenc 

4) AfTlx it to (he nc\v mmiber. 

Scientific 
Notation: 
3.4200"* 

Science. Specifically 
CAT-Scan Analysis: 

Picture of 
Gall Bladder 

Set of numbers relating Picture (o Math Analysis Diagnosis 

Math-Logic: 
Quantifier Logic 

Fore\-ery X.. 

Rules of (Quantifier Logic binding Atomic Phrases (~For 
e\-ery X.. ") + relevant atomic phrases Conclusion of 

Argument. 

TABLE 5.1, Grid system by which Encoding Processes Occur 
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(The fact that the rules relating to Algebra are more 

specific than the others relates only to the fact that 

these rules are so much more succinct and easier to 

summarize in a small amount of space—not that they are any 

more or less important than any of the other examples 

invoked.) 

In a sense, there seems to be a process somewhat 

analogous to playing a game with language involved in this 

process. 

If one recalls the chart in the preceding chapter, this 

aspect becomes clearer: 

- A football 
player 

counts as a half-back 

- An actor ( counts as | Hzimlet 

- The lawyer counts as an intellectual 
champion of his 
client 

- The child counts as a cowboy or 
Indian 

Table 5.2, Repitition of Language Grid 

And as was pointed out with the quotation from Levi-

Strauss, it is a concept that is basic to all cultures. 

Moreover, all cultures have some form of art-making, which. 
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historically, is prior to scientific forms of exploration; 

this, obviously, is a fairly modern phenomenon, considering 

that our evolutionary past is a miniumum of 200,000 years 

old (some recent archeological digs have foxind man-made 

tools that are 2,000,000 years old, so the 200,000 year 

figure is undoubtedly extremely conservative). Our 

preoccupation with scientific explanations as the ultimate 

form of theorizing is relatively recent, but it is so 

deeply engrained in our present view of the cosmology which 

we are obliged to accept that, even though the theory of 

evolution is a scientific concept, still, such evidence as 

that drawn from the art-making processes of all peoples is 

considered as irrelevant by the majority of thinkers on the 

subject. 

However, it is difficult to consider the language-making 

skills of mankind as irrelevant, however much the inquiries 

into the matter have been limited to those associated with 

analytical philosophy of our present age. And, as pointed 

out in Chapter 4, according to my theory, theatre 

(including ballet at least in the forms that deal with 

specific stories, is related to the construction or making 

of plays) is a 2nd level use of language, and can proceed 

only after one's primary language is learned. It might be 

noted that game-playing, which occurs extremely early in 

childhood development, very easily bridges into tiny 

playlets, as in the game of Cowboys and Indians, or even in 
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the process of Playing Cars, where most children will build 

tiny sets for their games, replicating small towns, or at 

least neighborhoods, in whose streets their cars can 

operate. 

It might also be noted that this is a process of 

mimesis, with the tiny set standing for the mock reality, 

so there is obviously an important form of human 

development embedded into these procedures. If one doubts 

that these are actual forms of mimesis, then consider what 

would happen if someone decided to drive a real car through 

the tiny town. Aside from the fact that it would destroy 

the little setting, would the introduction of the real car 

destroy the concept of the game? The answer certainly 

seems to be 'yes.' Or introduce an actual cowboy into the 

game of Cowboys and Indians; unless he were willing to 

forget his actual identity, he would not count as an actual 

player. If these consideraations seem a little silly, bear 

in mind that I am attempting to derive the constitutive 

rules of theatre, and these forms of play have such strong 

resemblances to theatre, and merge onto the more 

sophisticated usages so easily, that it is impossible to 

see them as anything else than the childish precursor of 

theatre and art-meiking activity. 

But for the purposes of this theoretical presentation, 

it's necessary to stay pretty close to the main aspects 

with which I have chosen to deal. In the making of 
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theatre, in its full-blovm implications, the play, such as 

Hamlet. counts as a representation of reality, not primary 

reality; it is a hypothetical construct, relating the 

relevant ingredients to one another, according to the laws 

of probability (Aristotle's rules or probability, as 

opposed to the realm of possibility—not our present 

conception of the mathematical discipline of probability 

study) as set forth by Aristotle in The Poetics; (i) 

action, (ii) character, and (iii) intellectual thought. 

On the simpler levels of playing a game, there is pretty 

much a one-to-one corellation between the X column and the 

Y column; if the football player adheres to the rule-system 

governing a half-back at the appropriate time and place, 

then he counts as a halfback, etc., and his rxin in a 

certain direction while carrying the ball and crossing a 

certain line counts as a touch-down. 

But on the second level activity of theatre, where an 

identifiable mimesis is created, the situation is more 

complicated in several respects: 

1) Are there any constitutive set of rules governing the 

act of creating a mimesis? At certain periods of time, 

such as when the "well-formed play" reigned in the I9th 

centiiry, these constitutive rules appear to be rather 

specifically formulated. But the process of art-making 

seems to proceed by eventually clarifying, or retroducing 

to some extent what these specific rules are and then 
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deliberately changing or violating them. This aspect is 

something of an aside, at this point, but will be dealt 

with in greater detail later on. 

2) How does the representation within the play relate to 

the world? How are we supposed to judge whether it is an 

adequate representation or not? 

It does seem fairly certain that what emerges from all 

of this (regardless of the specific answers to the 

questions aibove, which are an on-going source of concern) 

is that there is an encoding experience into a theatrical 

form that has underlying constitutive rules of its own that 

are not subject to the vagaries of of history, although 

specific applications of these rules will change in their 

sxirface appearance. Nevertheless, the 'deep structure' 

remains the same. It is a timeless form of human activity. 

Within the representation of the world called a tragedy 

(or a comedy), as the representation is not literal, an 

actor on stage who says "I'm out of gas," is not referring 

to a real car for which some gasoline needs to be obtained 

by the audience. The actor, however, must assume all the 

intentions that would be appropriate to his utterance, and 

is responsible for meaning what the words say, within the 

context of the play; he is expected to be able to reproduce 

within himself the appropriate meanings and their corres

ponding emotions. 

How is this done? 
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Language philosophers, so far, are involved only in 

analyzing types of discourse that are typical of a 

philosophy or critical article, in which the speaker 

believes what he says to be true, with a perfectly direct 

relationship between the intention and the expression of 

what is said or written. As a consequence of this form of 

analysis being the only paradigmatic usage in philosophical 

analysis, fictional or dramatic uses of language are 

considered to be a mystery. In Renaissance literature, one 

nms into the same attitude when certain writers on the 

subject claim that works of fiction are 'false', which 

always seems like a peculiar attitude, but is difficult to 

counter. But the point is, language philosophers are 

genuinely puzzled by artistic uses of language such as 

these, as the intention of the speaker cannot be considered 

the same as that of the writer or speaker of a critical 

article, where the person using the language in a 

dialectical exchange such as a philosophy discussion must 

be committed to believing in the truth or falsehood of his 

statements; his intentions are direct and clear. 

But what about the intentions of an actor when he speaks 

a line such as "You owe me $5," (an actual example from a 

philosophy class with Professor Harnish) while staring at 

the audience? What are the constitutive rules governing 

his use of the statement, since obviously he doesn't 

actually expect anyone in the audience to pay him the $5? 
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I would suggest that it is the same situation as that of 

the football game, or the game of Cowboys and Indians, 

where there is a mimetic relationship to reality which must 

not and cannot be violated without terminating the game. 

Once a spectator to the game interferes in any way with the 

progress of the game, it ceases to be a game because the 

rule of an X counting for a Y no longer holds, and one has 

become involved in some other kind of activity, and its own 

application of the usage of language. Consider, for 

instance, the soccer riots in South America that have 

recently occurred with catastophic effects when the 

audience sought to interfere in the game. 

Or the pxiblic outcry at the recent incidence of a player 

spitting upon a referee. 

Theatre has the advantage of presenting the characters, 

situation, and political situation (or whatever kind of 

environment is involved) on a non-subjective level. In 

good theatre, as in a good dialectical argument, various 

points of view are presented. In the play, the differing 

points of view are taken by different characters, (as in 

life) and in theatre, often the characters stick to their 

view-points, come what may, as in the Shakespearean 

tragedies, and the inevitable conclusion is drawn; in those 

tragedies, of course, most of the main characters end up 

dead, or utterly ruined, by not becoming aware of the 

internal conflict in view-points, or philosophies 
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represented. It is left to the audience to draw the 

conclusion about the truth or falsity of the underlying 

points of view. Macbeth. for instance, can be viewed as a 

play about power politics, unmitigated by any concept of 

human charity. 

Or the play may deal with character development (or lack 

of it), as in Ibsen, with the major character(s) 

recognizing the conflicts in their inherited position in 

life and society, and either chosing to change their 

outward position, as in The Dollhouse. or maintain an 

inherent conflict with the resulting downfall, as in 

Rosmerbolm. 

At any rate, rather than specifically arguing for the 

truth or probability of any given position in respect to 

one's station in life, or in respect to the tenability of a 

given philosophical stance (as in a critical article), the 

work of art proceeds by a different methodology where the 

author is concerned: that of acting as a witness to what 

happens to people, given the circumstances of the play. In 

our time, a movie like The Killing Fields is capable of 

showing the graphic results of a political stance on the 

part of governments, and is somewhat analogous to 

Shcikespeare because of the capabilities of exposing the 

results of maintaining a certain political position, 

regardless of the consequences to individual human beings. 

At any rate, the audience is forced to act as witness 
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also, being in a position of not being allowed to interfere 

with the outcome of any given situation, just as an 

audience for a football game can not physically interfere 

(except by yelling) with the capabilities of the player 

attempting the touchdown. Whether in football, or in 

theatre, one of the constitutive rules is that the audience 

may not participate in the game itself without destroying 

it. 

In the senses so sketchily outlined above, the work of 

art acts as an objective form of witnessing to a human 

situation, without the polemics or rhetoric used to sway or 

convince audiences that are so graphically described by 

Aristotle in The Rhetoric. and by the Sophists and their 

followers. In this sense, it can be claimed that the 

theatre bridges the subjective/objective gap via a 

different methodology. Obviously, inferior works of art 

can and are used as propaganda (as with Hitler, for 

example), but a discriminating critic will generally judge 

the work by how carefully it eschews a specific and obvious 

propagandistic viewpoint. 

The point of being an author, or choreographer (or any 

kind of artistic creator) is to be able to see the entire 

structure within which the characters interact, and to 

believably present each character's point of view as 

entirely believable (except in satire, which obviously 

reduces their points of view to some level of ostensible 
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nonsense). In this sense, the author may see the cracks in 

the structure and expose them, but he is not supposed to 

take sides, nor obviously argue for anything but the 

overall outcome of any given set of beliefs as they are 

acted out in real life, now presented as a mimesis of real 

life. As the basic process is based upon the rules of a 

game, the audience may both experience the relevant 

emotions and also escape them as a direct threat to its 

existence. Therefore, in addition to the process of 

catharsis, theatre also had the purpose of acting as an 

objective witness about the truth and consequences of any 

given set of beliefs, but requires the audience to draw its 

own conclusions about what possible actions should result, 

on its part, as to the set of arguments presented in the 

internal aspect of the play. 

While not delving very deeply into the matter of cathar

sis, I would like to point out certain psychological 

aspects of the difference between pure dialectical usage of 

language and artistic uses of language, particularly in 

regard to theatre. In a dialectical exchange, under which 

the critical article counts as an example, one is directly 

seeking to prove or disprove a point, or series of points, 

and to prove oneself right. This is part and parcel of 

language philosophers present-day analysis of language, in 

which one's intention must be to mean what s/he says. 

But this inevitably involves some degree of what might 
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be referred, to as ego-involvement, particularly obvious 

when the opponents come face to face. Even in so-called 

objective usages of this form, it is very rare to 

experience emotionally much beyond the deeply-held belief 

that one is right, and the opponent is wrong. While 

obviously much is achieved through this method, it always 

has the psycho-logical disadvantage of the argroment, or set 

of beliefs being presented, as being in competition with 

those of one's opponent. It is, by nature, an adversarial 

relationship, with deeply engrained emotional sets of 

responses inherited from a long evolutionary past. 

Theatre, on the other hand, by objectifying the argtimen-

tative aspects of the intellectual content by assigning 

them to characters, and showing the outcome of maintaining 

these positions, assigns the adversarial relationship to 

the interiial structure of the play, and requires that any 

member of the audience witness the outcome of these 

relationships without interfering. While any person may 

identify with some particular character, or viewpoint, good 

works of art must always present both sides of any given 

adversarial relationship in believable terms, and make it 

difficult to stimmarily dismiss either side without some 

feeling of the inherent conflict. 

And once again, it is an objective presentation, result

ing, at least to some extent, in the majority of the 

audience experiencing both points of view. An extremely 
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good modern presentation of this sort of thing is Harold 

Pinter's Hs Man's Land, where the issue of integrity versus 

success via a loss of one's integrity is presented by the 

two main characters. In this sense, it is similar to 

Shakespeare, where ethical issues are fleshed out in terms 

of characters and their interactions, and where it is 

probably a much more effective presentation of the need for 

an interior ethic, regardless of the consequences, than 

might result from an article, or a sermon on the same 

subject. One is forced to experience both points of view 

emotionally, along with the consequences of the points of 

view, and yet must do so without any allowed interference 

in the action or outcome. 

Most probably, this is the secret of catharsis, a need 

so ancient that historians have traced it back to the 

original Dionysian rites of ancient Greek times, from which 

our modern theatre developed. 

Moreover, as pointed out in the example from Pinter, the 

work of art is ultimately an essay in ethics—an area 

drastically deficient in analytic philosophy, as part of 

their belief structure is that value systems cannot be 

adequately dealt with in the terms that are acceptable to 

that school. This, I believe, is a major advantage of 

artistic presentation and achievement, no matter how 

difficult it is to learn, or how seldom it actually works. 

Neverthess, it is part and parcel of this particular form 
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Of objectivity, and the necessity of eschewing ego-

involvement and the competitive attitude might be viewed as 

part of the development of a higher ethical attitude. 

Moreover, the sympathetic reaction that good theatre 

inevitably evokes on the part of, at least some of the 

audience, is a very necessary step to the development of 

compassion. Indeed, Aristotle's original claim about the 

evocation of 'pity and fear' could be translated into 

modern terms as 'compassion and awe' without doing any 

disservice to the terminology usually applied in our 

translations of the ancient philosopher. 

There remains the critical question about the matter of 

intentionality on the part of an actor, or dancer in a 

piece of theatre. If s/he does not mean what s/he says (or 

expresses in dancing) in the literal sense of a first level 

use of language, as in an ordinary argiiment, claim, or any 

kind of dialectical exchange, then what does he mean? 

There are various schools of thought on this subject 

but, for my purposes, I believe that the Stanislawski 

school of acting is the most effective way of approaching 

this difficult subject. The primary methodology of that 

school of drama requires the young actor to recall certain 

emotional states and situations from his or her personal 

past in order to begin the process of how to read any 

specific part. Therefore the actor's first reference is to 
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his own primary experience, taken from a first level 

reference which he personally remembers and can personally 

relate to. As no particular character is likely to 

completely duplicate the actor's individual life or 

specific past, then he must make up a life history for the 

character, which is expected to be much more comprehensive 

than is indicated in the actual text of the play. It must 

also be kept in mind that the process of play (as discussed 

in a cursory manner above in reference to Cowboys and 

Indians, etc.) is an integral part of a child's upbringing, 

in any but highly abnormal situations. Then the reading of 

the text is based upon his remembering of the relevant 

emotions derived from delving into his own personal past, 

and re-experiencing these emotions within the context of 

the play, so that when he reads a line, he can intend for 

it to have the same credibility as it would have had in his 

own personal life. 

One might claim that no-one can remember such emotions 

with enough vividness to actually re-create them, but the 

Penfield experiments of the 1950's, in which a surgeon 

probed certain sections of a patient's brain while the 

patient was awake, and asked him to report on what happened 

as a result of this form of stimulation had an amazing 

result: the patient reported, not remembering certain 

emotions, but actually experiencing them as if they were 

occurring for the first time, with all the attendant 
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vividness and verisimilitude of the original experience. 

The famous section from Marcel Proust's of 

things Past^ in which a character tastes a madelaine 

cookie, and is suddenly transported back to precisely the 

childhood conditions, for a moment, in which he first 

tasted such a cookie, is also evidence that experience 

remains somehow intact within the brain and the senses, and 

can be tapped into under certain conditions. I had the 

scune experience once by simply smelling a crayon, and was 

suddenly seven years old, barefoot under a tree in the hot 

summer of Tucson. 

Obviously, this theory goes beyond the matter of simple 

intentionality into the area which connects emotion with 

intention. It also requires the use of that much-maligned 

aspect of hioman intelligence: imagination. 

An historical note about the philosophical attitude 

toward the function of imagination is to be derived from 

Descartes' Meditations; when analyzing whether a perceived 

light is to be viewed as an actual physical occurrence, he 

claims that it also could be an imaginary light, and hence 

did not really exist. From the point of view of the 

assumed primary reality of physical matter, such a light 

obviously doesn't exist if the person involved only 

imagines it. 

But it is the claim of this theory that mental phenomena 

cannot be so summarily dismissed, as mental phenomena 
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themselves count as part of the universe of mental 

extension. The real question about the existence of that 

light in the person's imagination is not whether it is 

real^ but rather, does the mental construct necessarily 

match or replicate some physical light in the immediate 

environment of the person undergoing the experience? This 

is a different problem, and is usually dealt with by 

claiming that the physical light exists objectively, and 

the other has a mere subjective existence. And there the 

matter has stood for centiories. 

But, in addition to the Penfield experiences and the 

exsunple from Proust about immediate experiencing of an 

emotion from another time and place as though it were pre

cisely in the present when all of the ordinary evidence 

that this cannot be true, one might consider another 

absolutely indisputable argxament based upon the employment 

of simulators in the training of pilots. 

When a pilot is within the confines of a simulator, the 

'set' is exactly replicated so that all of the sensory 

information he receives is precisely the same as though he 

were in a real airplane or jet. However, he isn't, and he 

knows rationally that he isn't. But when the airplane 

begins to 'fly,' and is made to simulate actual crisis 

situations that can occur in the air, he will respond with 

the exact same speed and emotions as though the simulator 

is, in fact, a real airplane or jet. The Federal 
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Aeronautics Administration takes his reactions to this 

'unreal' situation seriously enough that they will ground a 

pilot if he does not respond appropriately to the simulated 

crisis. It is a cheaper way to test the pilot, and has the 

obvious advantage of not actually endangering his life or 

destroying real and highly expensive actual planes or jets, 

but this imaginary situation is accurate enough to tell 

whether the pilot is competent or not, and whether he would 

in fact endanger his or others' lifes. 

This is obviously beyond the original Descartian concept 

of 'imagination,' and yet does not adhere to the usual sub

jective/objective dichotomy; thus, I would count it as 

evidence for the theory being explained in this text. 

Obviously, there are certain parallels with theatre; for 

instance, rather than requiring a person to actually parti

cipate in a war such as that depicted in The Killing 

Fields. one may duplicate the situation in art, with the 

additional advantage of showing several points of view as 

to character and environment, without endangering that 

person's life; and hopefully, allow the spectator to draw 

conclusions still relevant to the waging of war, or 

whatever is involved in this particular mimesis. 

But one must re-examine from a differing point of view 

what he believes 'imagination' to be in light of this other 

evidence. Descartes' view of imagination is obviously 

superceded, but how are we to go about analyzing it from a 
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twentieth century point of view? 

It might also be mentioned that a primary tool of 

psychology, when dealing with traumatic events in a 

person's life that are paralyzing his capabilities of 

functioning normally, often require the re-staging of the 

events and the emotions involved before the person can be 

rid of the trauma. In this sense, there is an obvious 

corellation to catharsis, as Aristotle analyzed it. 

Art-making and these varying uses of language and game-

playing with language are , as pointed out above, as old as 

human evolution (indeed, most biologists identify game-

playing with mammalian behavior, and it is very obvious in 

the play of kittens, puppys, dolphins, etc.). Moreover, it 

is clear that the process of game-playing employs the 

faculty of imagination as a primary function of the mind, 

acting as an extension of some hypothetical system, and as 

the primary use of language is taught by older members of 

the language-speaking community, so game-playing has to be 

taught also, originally by siblings, or playmates; and then 

finally by teachers, where, as was previously pointed out, 

one is involved in a second-level form of language usage as 

a form of game-playing, that cannot be learned by mere 

imitation. 

In the training of all forms of game-playing, of which 

we are assxoming theatre to be one, there are hypothetical 
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constructs, such as rules in football, and the relationship 

to the assumed mimetic situation in theatre, that the new 

participant must learn. These are not physical objects, 

any more than the irules of transformations of mathematics 

or logic are physical, but they must be learned via the 

senses, just as a young mathematician learns his craft with 

his eyes, his hands, the pencil which he uses to compute 

his problems, and the inter-relationship of the whole in a 

very long process of education. The young mathematician, 

as well as the young football player, or actor, or dancer, 

has to somehow replicate the constitutive rules of any such 

form within his mind, and his success in producing the 

relevant product upon demand depends upon how accurately 

those set of constitutive rules then act upon the perceived 

materials of his craft, geuae, discipline or art, and its 

instantiation in physical reality. 

One is tempted to claim that mathematics is 'rational' 

and proceeds by rational processes which are understood by 

the cognitive mind, while football is a game, and hence not 

rational in the same sense. And yet they both proceed by 

the application of an underlying set of rules which are 

then projected upon the material of the discipline. They 

both require a projection of a rule-system into a newly 

recurring physical reality. Football, obviously, has an 

adversarial relationship between the teams, as well as a 

constant interaction with one's own body, as well as 
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requiring an instantiation of the rules given new and 

constantly changing conditions, where it would seem that 

mathematics does not. 

But all of this is to assume that mathematics is a 

finished, or dead discipline, and our entire 20th century 

meUces it obvious that it is,in fact, still, in an important 

stage of ongoing development, in which new advances are 

still being made. How is this achieved? 

I would hypothesize that it is done in a similar manner 

to that of any projection of a known set of rule-governed 

behavior into unknown territory: via the imagination. 

After all, Goedel's astounding achievement came about by 

the process of connecting self-referential statements with 

number theory. This, like any original achievement, was 

based upon a process whereby one asks 'What if [some new 

hypothesis] were the case, and we inject it into the 

system? What would happen?' In other words, one is 

injecting a possible new rule in which an X counts as a Y, 

where no-one else has yet hypothesized such a possibility. 

Then, the whole system has to be checked out in 

reference to this new rule, or possible function within the 

system. 

How does this differ from the writing of a play? 

ShcUcespeare, as well as others in the same tradition, was 

not acting out a wholly unknown system, but rather cross-

referencing two different modes of thought about the cosmos 
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in which he lived (many critics believe his plays represent 

the conflict between the two ethics represented by that of 

satisfying one's honor as opposed to practicing the 

Christian ethic). In both the construction of Goedel's 

Theorem and the working out of a Shakespearean tragedy, 

there is the element of "What if...?" 

And it seems more than apparent that this can only 

proceed by the much maligned faculty of the imagination, 

buttressed by rational thought, obviously, but not 

accessible to the mere process of rational thought, as the 

latter can only proceed by already accepted rules of 

procedure. 

Thus, I am claiming that imagination is a primary 

function of the mind, acting as an extension of a known 

system, but wandering forth into the unknown land where 

conclusions are not necessarily to be drawn according to 

any preceeding knowledge. Indeed, all major creative 

achievement, whether in theatre, ballet, or mathematics, 

etc., must make that imaginative leap that no-one else has 

quite yet taken. 

Another difficulty with the usual approaches to these 

various inter-related fields of thought has to do with 

certain assumptions about the nature of the brain. 

Cognitive thought is obviously seen as a product of the 

neo-cortex, but does the evidence that intentionality and 
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language and its related usage necessarily proceed via the 

neocortical activity of the brain necessarily hold up when 

subjected to the latest brain research? 

Carl Sagan, whose Dragons of Eden is probably the best 

known popular treatise on the subject of the function of 

the brain in human activity as it relates to hxjman 

evolution, claims that the brain is triune in nature. Paul 

MacLean, chief of the Laboratory of Brain Evolution and 

Behavior of the National Institute of Mental Health, did 

research into the matter of the construction and 

functioning of the mammalian brain, using a variety of 

animals that ranged from lizards to squirrel monkeys. 

...MacLean has developed a captivating model of brain 
structure and evolution that he calls the triune 
brain. "We are obliged," he says, "to look at 
ourselves and the world through the eyes of three 
different mentalities, two of which lack the power of 
speech. The human brain, MacLean holds, "amounts to 
three interconnected biological computers," each with 
"its own special intelligence, its own sxobjectivity, 
its own sense of time and space, its own memory, 
motor, and other fimctions. Each brain corresponds to 
a separate evolutionary step.... 

At the most ancient part of the hiunan brain lies the 
spinal cord; the medulla and pons, which comprise the 
hindbrain; and the midbrain. This combination of 
spinal cord, hindbrain and mid-brain MacLean calls the 
neural chassis.... 

MacLean has distinguished three sorts of drivers of 
the neural chassis. The most ancient of them 
surrounds the mid-brain (and is made up of what 
neuroanatomists call the olfactostriatum, the corpus 
striatum, and the globus pallidus). We share it with 
the other mammals and the reptiles. It probably 
evolved several hundred million years ago. MacLean 
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calls it the reptilian or R-complex. Surrounding the 
R-complex is the limbic system, so called because it 
borders on the underlying brain....We share the limbic 
system with the other mammals, but not, in its full 
elaboration, with the reptiles. It probably evolved 
more than one hundred and fifty million years ago. 
Finally, surmounting the rest of the brain, and 
clearly the most recent evolutionary accretion, is the 
neo-cortex.... 

It is very difficult to evolve by altering the deep 
fabric of life; any change there is likely to be 
lethal. But fundamental change can be accomplished by 
the addition of new systems on top of old ones. 

fThe Dragons of Eden. 
Random House; New York, 
1977; pp.55-57). 

Although he states that the R-complex and the limbic 

system are not related to language usage, per se. there is 

some additional information that is relevant to the matters 

being discussed here. The first bit of information relates 

to the nature of the limbic system, which "appears to 

generate strong or particularly vivid emotions. This 

immediately suggests an additional perspective on the 

reptilian mind: it is not characterized by powerful 

passions and wrenching contradictions but rather by a 

dutiful and stolid acquiescence to whatever behavior its 

genes and brains dictate." 

(p.62.) 

While this is not to state that the limbic system is the 

sole generator, of the three brains, of emotion, never

theless, it does seem to bear a more powerful effect on 

emotional states than any we know of as being associated 

with the neo-cortex. 
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Moreover; 

The oldest part of the limbic system is the olfactory 
cortex, which is related to smell, the haunting 
emotional quality of which is familiar to most humans. 
A major component of our ability to remember and 
recall is localized in the hippocampus, a structure 
within the limbic system. The connection is clearly 
shown by the profound memory impairment that results 
from lesions of the hippocampus. In one famous case, 
H.M., a patient with a long history of seizures and 
convulsions, was subjected to a bilateral extirpation 
of the entire region of the hippocampus in a 
successful attempt to reduce their frequency and 
severity. He immediately became amnesiac. He 
retained good perceptual skills, was able to learn new 
motor skills and experienced some perceptual learning 
but essentially forgot everything more than a few 
hours old.... 

In another case, a young American airman was injured 
in a mock duel with another serviceman, when a 
miniature fencing foil was plunged into his right 
nostril, puncturing a small part of the limbic system 
immediately above. This resulted in a severe 
impairment of memory, similar to but not so severe as 
H.M.'s; a wide range of his perceptual and 
intellectual abilities was unaffected. His memory 
impairment was oarticularlv noticeable with verbal 
material [underlining mine]. 

(pp.66-7.) 

So, although the limbic system is claimed to not have 

any associated language systems attached to its usage, 

nevertheless, this unfortunate accident does show that 

there is some unknown but critical interaction between the 

neo-cortex and the limbic system in the way one processes 

language. A possible reason for this connection is hinted 

at when Sagan says "Thus evolution by addition and the 

functional preservation of the preexisting structure must 

occur for one of two reasons—either the old function is 

required as well as the new one, or there is no way of 



166 

bypassing the old system that is consistent with survival." 

(p.58.) 

It is difficult to believe that meaning or intending to 

say something is divorced from any sort of emotional set of 

responses. Indeed, in the 1970's, language philosophers 

did a considerable amount of work on what they referred to 

as 'prepositional attitudes,' by which they meant 

statements which referred to states of mind about 

believing, meaning, thinking, claiming, convinced of, etc., 

an X. Now, it's difficult to believe that any such 

prepositional attitude is divorced from any kind of an 

emotional attitude; indeed, one is inclined to say that an 

attitude just is some combination of a state of mind that 

connects beliefs about some world or universe of discourse 

with an emotional state that relates to this attitude; just 

consider anyone's emotional state when they are involved in 

an argument about political, religious, theoretical, etc., 

matters, and when their belief is strongly called into 

question. In the '90's, the discussion is limited to the 

matter of intentionality, as if these other prepositional 

attitudes were no longer of relevance, and by intending to 

mean what you say, you thereby avoided the issue of any 

emotional involvement. 

But this was exactly the issue that was dealt with in 

preceding pages, and it was at least shown that there are 

several ways of meaning any linguistic act, down to (or up 
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to) and including theatre. The whole point of the theory 

being propounded here is that any language game proceeds 

via an underlying rule of the function in which an X counts 

as a Y, and in critical debate, as in theatre, the 

participants have learned to proceed by a given set of 

constitutive rules of their particular game. If this were 

not the case in philosophical dialectic, it would not have 

to be learned in the same manner as any other discipline, 

with the attendent amount of education that it requires for 

a philosophy student to become aware of and competent at 

the sort of game of argument that proceeds in this 

discipline. Indeed, one of the constitutive rules is 

supposed to be that one is not emotionally involved in his 

set of beliefs, but anyone watching from the outside the 

fervor and intensity, and other emotions involved in these 

exchanges is simply not paying attention to the evidence 

beneath his nose. The 'real world' application of the 

dialectic is to be found in the courtroom, and this is 

hardly an arena that does not smack of emotional overtones. 

Indeed, many people regard the court-room as a drama, and 

this is hardly a particularly original statement. 

The issue of what exactly the faculty of 'imagination' 

is comprised of will be dealt with in the next chapter, as 

it is a term that has been studiously avoided for some of 

the reasons pointed out above. There are, however, a 
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couple of points that need to be emphasized beforehand: 

1) Descartes' light in the mind that was imaginary 

nevertheless did exist as an image in the mind; therefore 

if mental phenomena are to be accorded a status of their 

ovm, the use of the word, 'imagination' as a pejorative 

term requires some revamping. 

2) The kind of structxare of the mind as analyzed in Sagan 

was unknown to Descartes, and his immediate followers, as 

this sort of research is a twentieth century phenomenon, 

and yet the analytical school of philosophy continues to 

operate on the same premises as though no modern scientific 

research had shed any light on the matters at hand, 

refusing to accord any credence to the notion that there is 

relevance to the theory of mind and language to be found 

precisely in the matter of the use of the imagination, and 

how it works. 

In view of these considerations, it will be necessary to 

draw upon some further sources of research, as well as 

investigating the relationship between cognitive and imag

inative thought. 

It is to be suggested that one may investigate the use 

of imagery^ as a primary tool of the imagination (and a 

term that is not considered necessarily pejorative) in art 

and thought as a possible mode of approaching the 

relationship between cognitive and imaginative thought, as 

it is a prevalent notion in poetry, literature, and dance. 



169 

Moreover, it may be seen to provide a bridge between 

what is generally characterized as cognitive thought, and 

more inaccessible areas of the mind. But the procedure for 

establishing this is complex, and will require some 

theoretical underpinnings which have not yet been 

investigated in this particular treatise. While the use of 

the image may be a critical factor in relating cognitive to 

emotional experience, which then results in some kind of 

linguistic behavior, there remains a good deal of 

groundwork to be laid before it is possible to assert this. 
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CHAPTER 6: ANALOGIC AND CONCEPTUAL THOUGHT IN LANGUAGE USE 

It is a fairly recent development that treats language 

as though it were primarily a conceptual tool, fit 

basically for matters of straight-forward expository 

presentation, and best analyzed in terms of deductive 

thought, with certain references to the process of 

induction, as in scientific analysis. It is presented as 

though language were primarily a tool for concept-

development. In the brief history of philosophy of 

language given in an earlier chapter, this situation was 

presented as to certain aspects of its historical 

development, and as to the reasons for its prevalence in 

analytical philosophy and cognitive psychology. 

But if this attitude is to be questioned, some other 

viable theory of language development needs to be offered 

in its place. Julian Jaynes, who, in The Origin of 

Conscious-ness in the Breakdown Q^, the Bicameral Mind, 

studied this matter in detail, claims that: 

A... major confusion about consciousness is the belief 
that it is specifically emd viniquely the place where 
concepts are formed. This is a very ancient idea: 
that we have various concrete conscious experiences 
and then put the similar ones together into a concept. 
This idea has even been the paradigm for a slew of 
experiments by psychologists who thought they were 
thus studying concept foirmation. 

Max Muller, in one of his fascinating discussions in 
the last century, brought the problem to a point by 
asking, whoever saw a tree? "No-one ever saw a 
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tree...Tree, therefore, is a concept, and as such, can 
never be seen or perceived by the senses." Particular 
trees alone were outside in the environment, and only 
in consciousness did the general concept of tree 
exist. 

Now the relationship between concepts and 
consciousness could have an extensive discussion. But 
let it suffice here simply to show that there is no 
necessary connec-tion between them. When Muller says 
no-one has ever seen a tree, he is mistaking what he 
know about an object for the object itself. Every 
weary wayfarer after miles under the hot sun has seen 
a tree. So has every cat, squirrel, and chipmunk when 
chased by a dog. The bee has a concept of a flower, 
the eagle a concept of a sheer-faced rocky ledge, as a 
nesting thrust has a concept of upper branch awning 
with green leaves. Concepts are simply classes of 
behaviorally equivalent things. Root concepts are 
prior to experience....In fact, one of the great 
functions of language is to let the word stand for the 
concept, which is exactly what we do in writing or 
speaking about conceptual material. And we must do 
this because concepts are usually not in consciousness 
at all. (Houghton Mifflin Co.; 

Boston, 1976; pp.30-1) 

So, if language does not proceed primarily by a process 

of concept-development, then how does it evolve in the 

process of language-making? For this, Jaynes has a 

particular answer: 

....The most fascinating property of language is its 
ability to make metaphors. But what an understatement! 
For metaphor is not a mere extra trick of language as 
it is so often slighted in the old schoolbooks on 
composition; it is the very constitutive ground of 
language. I am using metaphor here in its most 
general sense: the use of a term to stand for one 
thing to describe another because of some similarity 
between their relations to other things. There are 
thus always two terms in a metaphor, the thing to be 
described, which I shall calL the metaphrand. and the 
thing or relation used to elucidate it, which I shall 
call the metaphier. A metaphor is always a known 
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metaphier operating on a less well know metaphrand.... 

It is by metaphor that language grows. The common 
reply to the question "what is it?" is, when the reply 
is difficult or the experience unique, "well, it is 
like—In laboratoiry studies, both children and 
adults describing nonsense objects (or metaphrands) to 
others who cannnot see them use extended metaphiers 
that with repetition become contracted into labels. 
This is the major way in which the vocabulary of 
language is formed. The grand and vigorous fiinction of 
metaphor is the generation of new language as it is 
needed, as human culture becomes more and more 
complex. 

(pp.48-9.) 

It might be pointed out here that the use of one term to 

stand for another because of some kind of similarity 

between their relations to other kinds is a form of model-

building, so that one known model for some given reality is 

then used to build another similar relationship. In this 

sense, it is the linguistic equivalent for the ratio in 

mathematics: a/b=c/d; moreover, any test studying 

intelligence uses a plethora of these examples, as it is 

one of the primary modes by which one continues to add to, 

or to re-model, a growing sense of Icnowledge about the 

world, and people who are deficient in using this process 

generally don't show much educational potential. 

Lest one think that the process of using analogy for the 

building of language is simply associated with very 

concrete examples, such as those represented by nouns ('a 

tree'), consider Jayne's analysis of the verb, 'to be'; 
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Even such an unmetaphorical-sounding word as the verb 
'to be' was generated from a metaphor. It comes from 
the Sanskrit bhu. "to grow," while the English forms 
'am' and 'is' have evolved from the same root as the 
Sanslarit asmi. "to breathe." It is something of a 
lovely surprise that the irregular conjugation of our 
most nondescript verb is thus a record of a time when 
man had no independent word for 'existence' and could 
only say that something 'grows' or that it "breathes." 
Of course we are not conscious that the concept of 
being is thus generated from a metaphor eibout growing 
and breathing. Abstract words are ancient coins whose 
concrete images in the busy give-and-take of talk have 
worn away with use. (p.51.) 

Thus Jaynes identifies the building of analogy and 

analogical relationships with the original use of an image, 

which is then absorbed into the language so that, in time, 

it is no longer obvious that the image ever existed as an 

association for the words which stand for them, and whose 

use as an image becomes more and more invisible to the 

conscious intellect as the word becomes inextricably 

absorbed into the fabric of language. 

But, if he is right, then the use of the image (and its 

association with the process of the cognate word, 'imagina

tion') is part of the pre-conscious formation of language, 

and basic to the use of language in art-making activity as 

defined in earlier chapters. 

Moreover, if one considers the analysis of a play as a 

replication of a situation according to the rules of 

mimesis, then it would seem that the play, or ballet, is a 

sort of model for reality, operating in a non-threatening 
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fashion (as the reality would not be non-threatening), and 

functioning with the necessity of the audience being 

objective toward its view of this modeled reality. 

If this is true, and if Jaynes is correct in basing the 

nature of language-building upon the process of drawing 

analogies, then what is the relationship between these 

process of models and analogies? 

Max Black devoted an entire book to this question, 

called Models and Metaphors! Studies in JJang^ag^ and 

Philosophy; and although his discussion of these matters is 

lengthy and complex, I'd like to outline a small segment of 

his theory for purposes of elucidation, as it is crucial to 

the establishment of the points being presented here. 

An analogue model is some material object, system, or 
process designed to reproduce as faithfully as 
possible in some new medium [for our purposes, the 
medium of the theatre] the structure or web of 
relationships in an original. Many of our previous 
comments about scale models also apply to the new 
case. The analogue model, like the scale model, is a 
symbolic representation of some real or imaginary 
original, subject to rules of interpretation for 
making accurate inferences from the relevant features 
of the model. 

The crucial difference between the two models [scale 
models and analogue models] is in the corresponding 
methods of interpretation. Scale models, as we have 
seen, rely markedly by identity: their aim is to 
imitate the original, except where the need for 
manipulability enforces a departxire from sheer 
reproduction. And when this happens the deviation is 
held to a minimtim as it were: geometrical magnitudes 
are still reproduced. though with a constant change of 
ratio. On the other hand, the making of analogue 



175 

reproducing the structure of the original. 

An adequate analogue model will manifest a point-by-
point correspondence between the relations it embodies 
and those embodied in the original: every incidence of 
a relation in the original must be echoed by a corres
ponding relation on the analogue model. To put the 
matter in another way: there must be rules for 
translating the terminology applicable to the model in 
such a way as to conserve truth value. 

Thus the dominating principle of the analogue model is 
what mathematicians call "isomorphism." We can, if we 
please, regard the analogue model as iconic of its 
original, as we did in the case of the scale model, 
but if we do so, we must remember that the former is 
"iconic" in a more abstract way than the latter. The 
analogue model shares with its original not a set of 
features or an identical proportionality of magnitudes 
but, more abstractly, the same structure or pattern of 
relationships. Now identity of structure is 
compatible with the widest variety of content—hence 
the possibilities for construction of analogue models 
are endless. 

(Cornell University Press; Ithaca, 
New York, 1962; pp.222-3.) 

Right off-hand, it would seem that a play can be seen as 

a straight-forward analogue model, whereas a ballet would 

be a scale-model plus an analogue model, as mathematical 

relationships are very carefully preserved in ballet, as 

explained in the chapter on mathematics in ballet. 

The image, which was once an analogy, functions as the 

original of the model being reproduced in the new medium, 

at least as far as pre-conscious uses of language are 

concerned. However, art-making activity, conceived of as a 

species of language-making, or formation, when the work is 

highly original, will build on the process and, in poetry 
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as well as theatre, will form new images. For instance, 

consider the following section about the poetry of 

T.S.Eliot: 

The histrionic basis of Eliot's verse has often been 
pointed out; it is the source of its unique and 
surprising vitality. He is a metaphysical poet by 
instinct, he imitates action by the music and imagery 
of his verse, or he defines it, or he does both at 
once. 

"The child's hand, automatic..." 

"My friend, blood shaking my heart. 
The awful daring of a moment's surrender..." 

"The lost heart quickens and rejoices 
At the lost lilac and the lost sea-voices..." 

(Francis Fergusson, The Idea 
of a Theatre; Princeton 
University Press; Princeton, 
New Jersey; 1949; p.218) 

The imagery, here, is obvious enough not to need much 

comment, but suffice it to say that even the word 'heart', 

used in this context, was originally an image taken 

apparently from the belief that the physical heart of the 

body was also assumed to be the central core of one's life; 

the originality of the image comes from the re-association 

of a physical heart that speeds up ('quickens'), but the 

term 'rejoices', immediately re-associates it with an 

emotional meaning, so that what is operating is almost a 

double use of imagery, re-awakening the original analogy. 

The whole is then buttressed by the recurring word, 'lost,' 
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and the process of a double meaning is re-invoked with that 

of the 'lost lilac,' which is a physical possibility, but 

obviously not what is meant here, where it is a memory of 

lilac from some poignant moment of the past that is lost. 

Then, the 'lost sea-voices', which cannot refer to any 

actual physical embodiment, suddenly thrusts the whole 

passage into a mythic structure, with its evocation of the 

voices of sirens as a sound emanating from another kind of 

world than the physical one that we know on a mundane 

level; the whole is associated with this intense quickening 

of meaning and import which must be the foundation of the 

passage—hence the claim that Eliot is a metaphysical poet. 

Or, in novels, the image may be less easily accessible 

to conscious thought, and require a fair amount of critical 

analysis before it becomes obvious. One example, not being 

developed here in any detail at all, would be 

D.H.Lawrence's constant images of nature and the 

countryside in Sons and Lovers as a necessary backdrop for 

the kind of philosophical edifice he eventually developed 

to try to counter the inroads of encrouching industrial and 

technological advances he saw as threatening human 

existence as any kind of a natural phenomenon. The 

excesses of Lady Chatterlv's Lover then can be viewed as a 

logical continuation of the continuiim of thought he 

advocated, based upon the imagery of a non-industrial 

nature which was being destroyed by the 'advances' of 
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technological development. 

This use of imagery in literature is, and has been, a 

subject for critical analysis for more than 200 years at 

least by philologists and critics, but its application to 

dance has not yet been subjected to any corellative study. 

For there is one critical factor operating in dance that 

apparently is not present in purely musical forms, and that 

may be capable of bridging the gap between the so-called 

siabjective nature of music and the discursive intellect, 

and that is the image, which is used in dance forms, many 

times overtly accessible only to the dancers via the 

formulation of the choreographer's intention, but often 

left implicit for the audience. The image is shared with 

the poets, but obviously operates through the techniques of 

dance differently than it does in literary forms. 

EXAMPLE: In certain ballets, where a brooding, 

foreboding mood is desired, the image of a 

bird of prey, such as a hawk, may be used to 

motivate the passages in question. 

Interestingly enough, the image must be 

explained to the dancers of the ballet as 

their primary dramatic source of movement, 

but must never be communicated to anyone in 

the audience. For some reason, such a 
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device has to remain unknown to the 

onlookers. Possibly this is because it has 

a more frightening effect when it occurs as 

it would in nature, and as it originally did 

in pre-conscious thought, where the primary 

motivation of any given creature is, of 

course, a matter of mystery. Apparently, 

(as Jaynes explained) this device gets at 

some pre-rational mode of experiencing. 

The usual examples of fairies in "Sleeping 

Beauty" is so obvious as not to need 

comment. Interestingly enough, because it 

is overt, most people are never convinced 

that the dancers really are fairy-like: only 

that they are trying to be. An interesting 

exercise would be to give a dancer the 

problem of creating, with his own steps, the 

effect of being a faery creature without 

ever divulging to the audience what the 

creature was except from what the dancer 

suggested through her movements. 

The only time the "Dying Swan" ever works is 

when someone like Maya Pletsiskaya actually 

approaches the role with genuine movements 
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taken from the swan, not approached as a 

bunch of bourrees with some flapping port de 

bras's thrown in. For the most part, 

American (and British) dancers can't re

create the necessary primitiveness of the 

part. 

ARCHITECTONIC VS. ORGANIC STRUCTURE 

However, in order to bridge certain theoretical 

considerations in art-formation as it currently operates, 

one must examine the two prevalent aesthetics to which we 

are heir. 

The more ancient form's philosophical foundation is less 

readibly accessible, and hence will require some 

preliminary discussion in order to make it overt: it is 

referred to as architectonic structure, and one of the best 

discussions on the subject is to be found in a book called 

Chaucer and the Shape of Creation. by Robert M. Jordan. He 

says, in regard to The Canterbury T^les, that: 

Regarding his poems as finite, limited illusion, the 
medieval poet developed modes of formalism which in 
the light of modern theory will seem mechanical and 
artificial but which in truth express assumptions— 
about life and art—which are fundamentally and 
enduringly human. 

The irregularities and inconsistencies of a Chaucerian 
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narrative, particularly the recurrent disruptions of 
illusion but also other overt evidence of the maker's 
hand...are not simply signs of primitive genius, as 
Sidney and Dryden were willing to believe; nor are 
they trivial stylistic blemishes, as modern advocates 
of psychological realism and dramatic unity have main
tained. They are significant determinants of 
Chaucer's art, based upon an aesthetic which conceives 
of art not as an organism, a living plant, but as an 
inorganic material, a "veil," as Petrarch and 
Boccaccio understood it, or in more complex works such 
as Troilus. the Canterbury Tales. and preeminently, 
the Divine Comedy. as a structure possessed of 
architectonic as well as planimetric dimensions. The 
role of the artist is not to express himself and not 
to express a new, unique way of viewing reality, but 
to shape and adorn the materials of his art. (Harvard 

University Press; 
Cambridge, Mass., 1967; 
(pp.8-9.) 

The medieval concept of order and beauty depend upon 

mathematical principles of proportion, knowable through the 

rational faculty. The deductive principle and the 

quantitative mode of reasoning are at the center of the me

dieval thinking about man and his relation to God's 

universe. 

Plato, whose aesthetic theory (as set forth in the Tim-

aeusl was definitive for medieval thought, which "uses the 

four elements of the real world as though they were the 

components of an abstract mathematical proportion. The 

interchangeablity of substance and abstraction is a char

acteristic feature of Plato's metaphysical thought. It 

enables him to speak persuasively about abstractions, but 

also, and ultimately more significant for the development 
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of aesthetic theory, it anables him to regard the real 

world as a structure possessed of all the clarity and 

rationality of a mathematical equation." 

(p.l8.) 

The organic thoery of art, in contrast, is so pervasive 

as to be nearly wholly implicit in 20th century discussions 

of aesthetic theory, and had its most articulate exponent 

in Henry James. Since what is implicit, when not examined, 

frequently takes on the aura of unshaJceable authority, it 

may be of value to explicitly examine the two different 

aesthetics, and thereby clarify some of the reasons for 

supposedly innate reactions to works of art, when, in fact, 

they are inculcated by the presuppositions of our times. 

(This is particularly relevant to the structure of music 

and ballet, as well as to works of literature.) 

The key word in the Jamesian theory is experience (a key 

to the empirical approach as opposed to the rationalist one 

of the medievalists). 

Experience is never limited, and it is never complete; 
it is an immense sensibility, a kind of huge spider-
web of the finest silken threads suspended in the 
chamber of consciousness.... if experience consists of 
impressions, it may be said that impressions are 
experience, just as they are the very air that we 
breath.... 

A novel is a living thing, all one and continuous, 
like any other organism, and in proportion as it lives 
will it be found....Selection will be sure to take 
care of itself, for it has a constant motive behind 
it. The motive is simply experience. As people feel 
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life, so they will feel the art that is most closely 
relate to it....Catching the very note and trick, the 
strange irregular rhythm of life, that is the attempt 
that keeps Fiction upon her feet. In proportion as 
she offers us we see life without rearrangement do we 
feel that we are touching on the truth: in proportion 
as we see it with rearrangement do we feel that we are 
being put off with a substitute, a compromise and 
convention. (Henry James, "The Art of Fiction", 

Criticism; ed. Shorer, 
Miles, HcKenzie; Harcourt, 
Brace and World, Inc.; New 
York; 1967; pp.48-51.) 

The Jamesian approach sets up an absolute aesthetic 

distance; that is, the author is a recorder/observer in the 

objective tradition. He is supposed to let the events 

speak for themselves, so that the act of description of the 

event is the interpretation of the event, with no 

interference from a set of enforced metaphysical 

presuppositions. In Chaucer, on the other hand, the 

philosophical interpretation is always clearly apparent. 

Evidently, a central issue between the two aesthetics is 

the role, or point of view, of the author/narrator, not 

just in relationship to his material, but also to the 

reader. There are four terms which are relevant here: 

1) Aesthetic distance (sometimes discussed in terms of 

point of view); 

2) Author; 

3) Reader or audience; 

4) Events. 

In Chaucer, a diagrammatic representation of his 
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approach might look something like this; 

Events 

^ Reader Author-

The author may speak through the events to the reader, 

or more directly to the reader through introductions of 

asides, or sometimes, with clearly doctrinal speeches, as in 

Theseus' summing up in "The Knight's Tale," for instance. 

In the organic approach, the diagram would be: 

Events 

:eader :or) 

Here, the author-reader relationship drops out, as no 

direct asides to the reader are any longer allowed, as was 

the case in the architectonic aesthetic as employed by 

Chaucer. The author is forced to maintain a constant 

aesthetic distance from events by the objective observer 

tradition; this is obviously the literary analogue of the 

scientific observer. 

In Chaucer's approach, the author can move back or forth 

in respect to either time or events, or ignore completely 

the flow of events as they would be seen to unroll in the 
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kind of objective time our century has advocated. In this 

sense, he is free to allow a perspective that does not 

assume that the mind is a pure recording instrument akin to 

a scientific tool of the empirical tradition. He is free 

to manipulate elements of his craft from a variety of 

points of view; he may work in purely perceptual terms, in 

direct (or nearly direct) relationship to the reader, can 

indulge in conscious irony, etc., where the objective 

observer is frozen into position by an absolutely 

maintained aesthetic distance. 

Modern dance arose as a corellative revolt against the 

still purely architectonic stinicture of ballet, and it is a 

clearly established fact that the work of Isadora Duncan 

had a galvanizing effect upon Diaghelev, Fokine, et.al. 

Indeed, when they began to inject this newer aesthetic into 

the older structure of ballet, the history of dance was 

changed forever, as we know. The aesthetic of the 

classical tradition which, having developed out of the 

dance evolved via the architectonic mode as inherited from 

the medievalists, had, in many respects, grown into a 

deadened form, as it no longer was relating to the vital 

issues of the newer approaches to reality. 

It might be remarked that, in the middle of the 

twentieth century, certain theatrical pieces, such as 

Teahouse of the August Moon. revert back to the 
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architectonic mode when the primary narrator of the piece, 

Sakini, comes down onto the apron and begins to comment 

directly to the audience on the events within the play, 

violating the organic aesthetic by re-introducing the 

direct relationship between the (purported) author and the 

audience, as in the architectonic mode employed by Chaucer. 

In dance, Anna Sokolow's Opus 64. performed in the 

1960's, did a somewhat similar thing when, at the end, the 

dancers suddenly turn upon the audience, rather than each 

other, and cross the proscenium arch to move threateningly 

into and through the audience. Indeed, it would seem that 

she was foreseeing future developments of the gang 

movement, in which exactly the same thing was to happen, 

with the gangs turning, not just against each other, but 

into and against the community at large with drive-by 

shootings and related sorts of occurrences. 

Indeed, one might view the work of experimental and 

avante-garde theatrical dance in the '50's and '60's as a 

form of rebellion against the imposed objective observer 

point of view of the organic aesthetic in its pure form, 

but as there seemed no way to synthesize or meld the 

experimental work into the greater fabric of theatre in its 

many centuries-long development, it is difficult to see 

much of this work, from our present vantage point, as 

having any lasting significance. Stravinski, in The 

Poetics of Music. commented that the only way to make 



187 

lasting contributions to the future of an art form is to 

have a very thorough grounding in the history of that art; 

whether some greater knowledge of aesthetics and art 

history could have helped these innovators incorporate 

their experimentations into a lasting contribution to the 

development of dance is now, of course, a moot point. But 

the relative sterility of the '70's, according to the 

famous dance critic, Walter Sorrell, as to lasting 

achievement in dance seems to argue for that point. 

However, there is an extremely formidable problem in

volved in simply re-invoking the usage of the architectonic 

aesthetic into organic structure, and that lies in the area 

of the metaphysical presuppositions that xinderlay that 

particular structure. Remember that Jordan said that the 

aesthetic in question was derived from Plato, originally, 

and "it uses the four elements of the real world as though 

they were components of an abstract mathematical equation. 

The interchangibility of substance and abstraction is a 

characteristic feature of Plato's metaphysical thought. It 

enables him to speak persuasively about abstractions, but 

also, and ultimately more significant for the development 

of aesthetic theory, it enables him to regard the real 

world as a structure possessed of all the clarity and 

rationality of a mathematical equation." 

(p.18.) 
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We are no longer in a position where we can believe in 

the interchangibility of substance and abstraction as a 

characteristic of our world, nor that the real world is 'a 

structure possessed of all the clarity and rationality of a 

mathematical equation.' 

Quite the contrary. We seem to suffer from precisely 

the lack of any set of beliefs that would allow such an 

interchangibility of abstraction and substance, let alone 

the belief in any mathematical equations that would offer 

keys to a comparable clarity and rationality, particularly 

since the introduction of a widespread belief in the 

indeterminancy principle of Heisenberg. 

A possible hint toward a different direction might be 

gained by referring back to Aristotle, and his Poetics. 

where the concept of character, and its moral force, were 

considered a primary attribute of the drama, with all the 

related aspects of action, or plot, intellectual thought, 

verbal expression, song-writing and spectacle. 

A tragedy is a mimesis of an action; action implies 
people engaged in it; these people must have some 
definite moral and intellectual qualities, since it is 
through a man's qualities that we characterize his 
actions, and it is of course with reference to their 
actions that men are said to succeed or fail. 

fPoetics; h New Aristotle 
Reader; ed.J.L.Ackrill. 
Princeton University Press; 
Princeton, New Jersey; 1987, 
p.544. ) 
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This might be, and most probably has been, the basis of 

a third aesthetic, not worked out on a structural level 

with the same clarity as the architectonic and the organic 

ones explained above. Certainly, the great works of art, 

such as the tragedies of Shakespeare, the work of Harold 

Pinter, movies such as The Killing Fields. Giselle, in 

ballet (where the key to the tragedy lies in Albrecht's 

shortcomings as a hero where Giselle is concerned), and 

many others one might site, are directly related to moral 

quality. Our particular century has been dominated so 

thoroughly by cinema and technological developments that 

have raised the minor Aristotelian element of spectacle to 

that of the major component that the American audience has 

been dazzled into losing sight of the element of moral 

development, so that many movies now state that they are 

starring "Special Effects," and one can hardly argue with 

that point of view. Many people, myself among them, myself 

among them, feel that the strongest forms of theatre, 

poetry and literature are actually being developed in South 

America, where the intellectuals and artists are trying 

against terrible odds to speak out in favor of moral force 

in the face of terrible political tyranny. Isabel 

Allende's House of Spirits is probably the best known of 

these works in North America, but there is also an 

incredibly strong movement in theatre, to which we, in the 
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United States, do not have full access at the present time. 

The architectonic aesthetic could arise and flourish 

because there were clear metaphysical presuppositions 

underlying its practice. For better or worse, our present 

belief structure raises politics to the level of our final 

metaphysical appeal, and it would seem this is not a neces

sarily satisfactory final arrangement, to judge by our 

present state. However, that is a subject that would 

require the writing of a separate book on the sxibject (most 

probably requiring a very astute analysis between Platonic 

and Aristotelian philosophical matters, eimong other 

things), and I wish to limit myself to primarily structural 

matters of aesthetics here. Let it suffice to say that, as 

stated in the previous chapters, theatre and literature, in 

particular, are most powerful when they do adhere to the 

ethical considerations raised by acting as a witness to 

certain sorts of events, and requiring, according to the 

constitutive rules of theatre, that one's audience act as 

objective observer to the outcome of the points of view of 

the major characters and the plot, or situation in which 

they act out these moral, or lack of moral, commitments. 

Chapter 2 raised the issue that there may be a separate 

mental space in which music and ballet, in particular, 

operate, and that their mimetic reference was to that 

mental space, more than to events in the real world, 

physical reality, political arena, etc. There is, as 
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Lincoln Kirstein commented, no way to say in ballet (or 

music) "This is my mother-in-law." 

And as music and ballet, in their classical development, 

arose out of the architectonic school, with the injection 

of the organic aesthetic via modern dance into ballet, I 

would like to return to an analysis of these matters, for 

the present. 

The problem of the above analysis of ballet (in previous 

chapters relating to the mathematical structure of ballet) 

is that it is a purely architectonic analysis of a living 

art form, and, if that were all that there was to the form 

as danced on stage, it would be a purely mechanical and 

lifeless art form, which, in the performances of the 

greatest exponents, such as Galina Ulanova, it is not. 

Toward a resolution of this apparent impasse, I propose to 

start with an analysis of the difference between the two 

forms. 

Architectonic (Ballet) 

1) Usually based on mathe
matical concepts 
inherent congruence. 

2) Rational abstraction of 
structure presupposed 

Organic (Modern) 

1) Development must stem 
from necessities 
in the theme. 

2) Must be initiated by 
natural flow of 
movement. 
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3) Presupposition: 
of that culture contains 
some valuable encoding 
of experience in known and 
applicable forms. 

4) Mathematical/ 
Symmetrical base 

5) Dramatic motivation 
inexplicable qq this 
base. 

3) That one's natural mode 
reaction is best way to 
give form to experience. 

4) Breath patterns as op-
oposed to counting. 

5) Dramatically motivated. 

So, the major question in repect to the ballet is its 

relationship to any kind of an emotional/dramatic 

interpretation. Regardless of what projection is 

developed, what kind of perfection of a circular/spiral 

system is taught by the Vaganova system, what high, steady 

development is taught by the usage of the grand adages, 

still the problem of relating one's emotional state to this 

architectonic system remains. Where is the meaning and how 

is this to be taught along with the mathematical precision 

of the ballet? And, if so achieved, by some method, what 

are the philosophical ramifications of such an achievement? 

The experience which involves the interpenetration of the 

two kinds of interpretation 'described above can be incredi

bly satisfying, but, for the most part, it is so rare that 

only a very few dancers, such as Nureyev and Fonteyn, 

Ulanova, Makarova and sometimes Baryshnikov, as well as 

George Zoritch have achieved it. 
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So, can this be taught by any method in an American 

studio? 

Although it is doubtful that such a method can be expli

cated very thoroughly outside the studio, I would like to 

suggest certain aspects of a possible methodology for doing 

so that comes from several sources; 

I. Techniques adapted from: 

A. Modern dance; 

B. Method acting involving; 

1) Internal dialogues; 

2) Breathing techniques; 

C. Imagery as a method of involving the emotions in 

the projection of line. This is a major 

philosophical premise of the system I am propounding, 

and would involve a fairly extended amount of 

analysis on the part of the teacher or coach as s/he 

works with a dancer. 

Thus, the image can function as a mode of 

organization for the dancer when seeking a viable 

interpretation of what might appear to be purely 

mechanical material, when approached as though it 

were simply a matter of applying an already evolved 

architectonic arrangement of steps. Imagery has these 

advantages, when used in ballet interpretation; 

1) Comprehended in one moment by the artist; thus 



194 

being related to epiphanaic experience, of which 

the apparently instantaneous nature is a primary 

attribute of that illusive and important 

experience which the greatest art manages to 

evoke. 

2) Image gives rise to rhythmic arrangement 

depending upon subject matter. Rhythm is both 

organically and architectonically derived when 

based upon a central image. 

a) Organic derivation is based upon natural 

physical response. 

b) Ritual/societal encoding in the architectonic 

input. 

c) The combination of the two together would 

imply, not only the necessary resolution of the 

two aesthetics, but would also involve the way 

that humans have used and processed these art-

maJcing languages through the millenia of their 

evolution, thus evoking deep structures within 

the brain of the performer and audience. 

II. The dancer's relation to the music: 

A. A great dancer and coach, such as George Zoritch, 

premier danseur with the Ballet Russe de Monte Carlo, 

would require that a dancer interpreting, for 
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instance, one of the "Sleeping Beauty Variations", 

employ a complete rhythmic usage of the steps that 

was built upon the requirements of the movements and 

character being interpreted, going way beyond a 

simple adherence to the counts of the music as they 

are taught in fundamental technique combinations. 

Thus the interpretation of the role must not only use 

the count structure of the music as a simple base, 

but must also understand that the movements 

themselves associated with a given part have a 

rhythm, intensity and meaning of their own which is 

superimposed upon the simple structure taught in the 

classroom. 

B. Use variations of intensity in the movements 

themselves, using many degrees of energy (most easily 

landerstood with violin music, for instance) as 

analogue to the emotions being portrayed, and analyze 

this in detail. This is an exercise and practice 

used in modern dance, but very seldom applied to 

ballet. Toward this end, one might use charts 

indicating just how this is to be accomplished in any 

given ballet. 

Finally, one might use certain quotations from Goedel. 

Escher and Bach. to summarize the importance of some of 

these approaches, as he analyzes just how this sort of 
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material applies to music, the visual arts, and, obviously, 

Goedel's Theorem. 

For instance: 

An interpretation [of a string of symbols within a 
formal system] will be meaningful to the extent that 
it accurately reflects some isomorphism in the 
world.... 
AND 
... it is natural to wonder about what portion of 
reality can be imitated in its behavior by a set of 
meaningless symbols governed by formal rules. Can all 
of reality be turned into a formal system? In a very 
broad sense, the answer might appear to be yes." 

(pp.52-3.) 

Toward the end of the book, he picks up this theme again 

and summarizes it: 

In the course of developing a program with the aim of 
achieving an 'intelligent' (viz., hiunan-like) internal 
representation of what is 'out there', at some point 
one will probably be forced into using structures and 
processes which do not admit of any straightforward 
interpretations—that is, which cannot be directly 
mapped onto elements of reality....Personally, I would 
guess that such multilevel architecture of concept-
handling systems becomes necessary just when processes 
involving images and analogies become significant 
elements of the program— in contrast to processes 
which are supposed to carry out strictly deductive 
reasoning. Processes which carry out deductive 
reasoning can be programmed in essentially one single 
level....According to my hypothesis, then, imagery and 
analogical thought processes intrinsically require 
several substrate....! believe furthermore that it is 
precisely at this same point that creativity starts to 
emerge— which would imply that creativity intrinsi
cally depends upon certain kinds of 'uninterpretable' 
lower-level events. The layers of underpinning of 
analogical thinking are, of course, of extreme 
interest..." 

(pp. 570-1.) 
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It may be that the inner world of our minds— the space 

where we privately think and feel, where our imaginations 

seem to live— and the outer world we share with everyone 

else (what we generally refer to as the physical universe) 

actually operate by the same miles: surprisingly enough, 

the rules of mathematics and geometry. 

Anyway, a ballet dancer acts as though do. The lines of 

his or her body co-elese with the counts and the 

mathematics of the music s/he dances to in such a way that 

the mathematics and sound of the music become his emotion, 

express his imagination as surely as shouting expresses 

anger, or tears a broken heart. In the line of his head 

and arms, you may read the workings of his heart; in the 

quickness of his flashing feet, you may see embodied before 

you pure, unadulterated joy, the sort of emotion so few 

know how to communicate to another person. 

And by the purity of the geometric lines of his body, 

you may be given one of the fundamental gifts of the human 

spirit: the sharing of someone else's life and its inner 

meaning. 

A major question an educator might ask is; what does all 

of this have to do with the development of the average 

student's intellectual capabilities? 

In answer to this, one might cite the increasing 

evidence that; 
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1) Much of the standard curriculum has been tailored to 

foster linear, sequential skills, all typically 

functions of the left hemisphere of the brain. 

BUT 

2) Spatial relationships and the related information 

processing are based upon the ability to map one 

function onto another (or to think in terms of 

analogies, analogues or ratios) and this has been found 

to take place in the right hemisphere of the brain). 

3) Some evidence seems to indicate that original 

creativity is also a right brain activity. 

AND 

4) The process of operating from an image, which is so 

crucial to artistic creation in contemporary dance, 

poetry, pictorial and sculptural arts, as well as drama 

and novels, is probably one major mode of functioning of 

the right hemisphere. 

— For instance, what mental process is being used 

when one applies a metaphor? A metaphor is, after all, 

both an analogue and a mental tool, as well as being a 

verbal expression, thus combining the left brain 

function of verbal language with the right brain 

function of what is usually referred to as 

'isomorphism', in the sense explicated by Hofstader. 

5) Ballet, in particular, operates from both an 
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imagistic and a precise mathematical foundation 

simultaneously (or it should, when well danced); so, 

anyone who is is truly comprehending and participating 

in the process of ballet, whether dancer or audience, is 

necessarily going to be corellating the two halves of 

the brain. 

6) This would appear to corellate and make act as 

complements of one another the two hemispheres of the 

brain, an area presently under research by neurologists. 

It would thus appear that the efficient functioning of 

the high level intelligences require this complementary 

activity of the two halves of the brain, and dance— 

which is, after all, a spatial art form— could be seen 

as crucial to the development of co-ordinated 

hemispheric activity. 

And would supply one of the the most telling reasons 

for including ballet in ordinary education, as well as 

linking the hitherto unexplored relationship between 

analytical thought and analogue and imagistic use of the 

human brain as set forward in the above exposition. 

Or supply the now missing link between scientific 

thought and artistic activity. Although this treatise 

is primarily about the mathematical foundations of 

ballet, it is also about supplying at least one telling 

instance of that link. That link, once forged, would 

begin to break the deadlock between the arts and the 



sciences. 
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CHAPTER 7: MAPPING PROCEDURES IN THEORY OF MIND 

If ballet is, as was suggested in the preceding chapter, 

some form of mimesis of the inner space of the mind, and 

yet operates according to the same rules of mathematics as 

does science, there remains some groundwork to be laid in 

order to understand how it works, as our theoretical 

comprehension of mathematics has all been based on the 

opposite premise: that the measurements and theorems are 

only related to the physical universe and its measurement. 

Consider, for instance, the following description from a 

book on Analytic Trigonometry: 

If you were asked to find your height, you would no 
doubt take a ruler and tape measure and measure it 
directly. But if you were asked to find the area of 
your bedroom floor in sc[uare feet, you would not be 
likely to measure the area directly by taking squares 
1 foot long on each side, laying them out over the 
entire floor, and counting them. Instead, you would 
probably find the area indirectly by using the formula 
A=ab from plane geometry, where A represents the the 
area of the room and a and b are the lengths of its 
sides.... 

In general, indirect measurement is a process of 
determining unknown measurements by a reasoning 
process. 

How do we measure quantities such as the volumes of 
containers, the distance to the center of the earth, 
the area of the surface of the earth, and the 
distances to the svm and the stars? All these 
measurements are accomplished indirectly by the use of 
special formulas and deductive reasoning. 

The Greeks in Alexandria, during the period 300 B.C.-
200 A.D., contributed substantially to the art of 
indirect measurement by developing formulas for 
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finding areas, volumes, and lengths. Using these 
formulas, they were able to determine the 
circvunference of the earth with an error of only about 
2% and to estimate the distance to the moon.... 
(Raymond A. Barnett; Analytic Geometry. 5th ed.. 
Wadsworth Publishing Co.; Belmont, Cal., 1992; p.2.) 

So, obviously, as mathematics, including trigonometry, 

developed from the original Euclidean geometry, became 

involved in measurements that were indirect, the books on 

mathematics very seldom ever discuss the underlying concept 

of why the measurement of triangles and the degrees of 

their angles make possible this indirect measurement. That 

underlying concept is that of congruence, the concept that 

says that, regardless of the linear measurement of the 

sides of the triangles, if the angles remain the same, then 

there are formulas by which one may derive the length of an 

unknown triangle, given that any single measurement of one 

side can be known. As mathematics developed further, 

obviously, the principles of congruence and indirect 

measurement became applied to other configurations than 

that of the triangle. 

Now, just as a great deal of the physical universe is 

obviously inaccessible to direct measurement, but whose 

measurements will yield to the concepts of congruence and 

indirect measurement, so the inner space of the mind is 

inaccessible to direct measurement. But if the claim made 

in the preceding chapter that the lines of the dancer's 

body co~elese with the counts and the mathematics of the 
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music, as well as maintaining careful mathematical 

relationships upon the stage, then s/he dances to in such a 

way that the mathematics and sovind of the music become his 

emotion, 

and express his imagination as surely as shouting expresses 

anger, or tears a broken heart. More analysis is necessary 

in order to express how this sort of transition operates. 

Although most of this discussion has been related to the 

operation of dance as it works within the individual body 

of the dancer, I have not yet dealt with the mathematical 

relationships that the dancer(s) enact upon the stage space 

itself; that has yet to be analyzed, along with the angular 

relationships of the various parts of the body to itself. 

Consider, in relationship to the above claims, what 

Hofstadter has to say on the sxibject: 

...the brain begins to look like a very peculiar 
formal system, for on the bottom level—the neural 
level—where the "rules" operate and change the state, 
there may be no interpretation of the primitive 
elements (neural firings, or perhaps even lower-level 
events). Yet on the top level, there emerges a 
meaningful interpretation—a mapping from the large 
"clouds" of neural activity which we have been calling 
"symbols', onto the real world. There is some 
resemblance to the Go«del construction, in that a 
high-level isomorphism allows a high level of meaning 
to be read into strings; but in the Goedel 
construction, the higher-level meaning "rides" on the 
lower level—that is, it is derived from the lower 
level, once the notion of Goedel-numbering has been 
introduced. (Goedel. Escher. and Bach; p.570.) 

The major diffculty that Hofstadter encounters with his 
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theory is shown in the following quotation (on the same 

page): 

In the course of developing a program with the aim of 
achieving "intelligent" (viz., human-like) internal 
representation of what is "out there", at some point 
one will probably be forced into using structures and 
processes which do not admit of any straighforward 
interpretations—that is, which cannot be directly 
mapped onto elements of reality. (p.570.) 

But if one assiomes that these structures and processes 

are not directly mapped onto elements of reality, but 

instead are the mappings of an inward reality now mapped 

into some form of formal symbols such as the notes of 

music, or the steps of ballet, this ceases to be a 

theoretical difficulty. Indeed, the remainder of his 

paragraph on the subject seems to argue for exactly this 

point: 

Personally, I would guess that such multilevel 
architecture of concept handling systems becomes 
necessary just when processes involving images and 
analogies become significant elements of the program— 
in contrast to processes which are supposed to carry 
out strictly deductive reasoning. Processes which 
carry out deductive reasoning can be programmed in 
essentially one single level, and are therefore 
skimmable, by definition. According to my hypothesis, 
then, imagery and analogical thought processes 
intrinsically require several layers of substrate and 
are therefore intrinsically non-skimmable. I believe 
furthermore that it is at precisely this same point 
that creativity starts to emerge—which would imply 
lower-level events. The layers of underpinnings of 
analogical thinking are, of course, of extreme 
interest.... (pp.570-1.) 
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If the mind is an interface between the mental universe 

and the physical one, with language acting as the tool 

through which one communicates the happpenings on that 

interface to other members of one's community, then the 

work of art msikes public, in Hofstadter's sense, the act 

of producing something that is "out there" as a 

representation of what is "in here"; and the difficulties 

of trying to express purely mental processes as some form 

of replication of what is in the physical universe, 

according to the usual assumptions of materialistic 

reductionism of the mental to the physical, drops out. The 

various conundrums encountered in the first chapter of this 

work are no longer a difficulty. 

Consider, for instance, the original difficulties with 

the relationship of music to philosophical though, 

expressed by Sullivan in his book on Beethoven: 

Beethoven's greatest music has meaning in the sense 
that it is not a mere pattern of sounds, but poss
esses a spiritual content; nevertheless, it does not 
in any sense express a philosophy. It expresses cer
tain primary experiences as organized in the mind of 
this particular artist. But this organization of 
experience is utterly different from the organiza
tion of experience presented in philosophy. It is 
an organization to which the criteria of logical 
coherence do not in the least apply. Beethoven's 
profoundest attitude towards life, as expressed in 
his music, owes nothing to the mediation of his 
intelligence. The synthesis of his experience that 
is achieved by a great artist proceeeds according 
to laws of which we know almost nothing, but purely 
intellectual formulation plays a very small part 
in it. (Vintage Books, A Division of Random 
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House, New York, 1927, pp.172-3.) 

And yet, Sullivan also claims that "It so happens that 

Beethoven's last complete work, the quartet in F major. Op. 

135, msdces a fitting end to his great series of explora

tions .... it is a summary of the great Beethovenian problem 

of destiny and sxibmission." (p.169.) 

Very few people would want to claim that 'the problem of 

destiny and submission' are not philosohical issues. To 

many, they might be absolutely critical issues of 

philosophy, however inadequately they are dealt with in the 

academic tradition of western philosophical schools of the 

modern age. 

In addition, the claim that "Beethoven's profoundest 

attitude towards life, as expressed in his music, owes 

nothing to the mediation of his intelligence" might imply 

that all major artistic creation is in no way related to 

intelligence— a very stong claim indeed. 

If one, instead, views a work of art as the act of 

mapping occurrences from the inner space of the mind onto a 

form of outer space which is accessible to other people 

through its encoding, via a string of symbols in some 

language, such as music, and which operates according to 

the various criteria explored in the last few chapters, 

then one no longer has to claim that intellectual 

formulation plays no part of the formation of a work of 
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art. And the problems of "destiny and submission" which 

Sullivan claims are the central ideological core of 

Beethoven's work can then be viewed as perfectly 

respectable philosophical issues, as most of us believe. 

Moreover, music can then be viewed as one of the primary 

modes, perhaps the primary mode, whereby one's own mind 

faces and wrestles with these very often insurmountable 

issues as they are generally explicated in a purely verbal 

disquisition. It would explain the tremendous emotional 

effect that certain transitions in Beethoven's great 

symphonies have on one, when there is no possible other way 

to explain these effects on any known philosophical theory. 

One might invoke Schopenhauer's dictum that the only 

possible way to offset the frequently deleterious effects 

of pure will, trying to assert itself in an injurious 

fashion, is precisely through music. And it would give 

further evidence for the claim that music is a primary tool 

for spiritual development—a claim that is impossible to 

defend if one tries to view it as being a mimesis of 

something "out there," rather than something "in here". 

Problems of submission to destiny are desperately difficult 

to face, and no amount of verbal dictums ever seem to 

reconcile them; but a continued and careful listening to 

the symphonies of Beethoven can effect a change in one's 

attitude and acceptance of these matters in a way that is 
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unprecedented by any other means, other than possibly some 

sort of mystical study that must require a lifetime of work 

and utter seclusion from the ordinary demands of life, and 

to which most of us do not have access, or the inclination 

to avoid the normal inclemencies and responsibilities of 

life. 

High level music, such as that produced by the great 

composers, has attained an equally high esteem on the part 

of most educated people. However, ballet's moral and 

spiritual value is a little more difficult to establish, 

with most people either associating it with little girls 

and their love of frilly tutus, or as the by-product of a 

frivolous aristocracy devoted only to their own pleasure 

and entertainment. Is there any particular reason to 

accord it a similar status to that enjoyed by that of 

serious music? 

For an answer approaching some respectibility to this 

question, one must turn to a rather odd reference: that of 

Oswald Spengler's The Decline of the West: 

Like the cosmic cycle of the blood, the 
differentiating activity of sense is originally a 
unity. The active sense is always an understandng 
sense also. In these simple relations seeking and 
finding are one—that which we most appositely call 
"touch." It is only later, in a stage wherein 
considerable demands are made upon developed senses, 
that sensation and understanding of sensation cease to 
be identical and the latter begins to detach itself 
more and more clearly from the former. In the outer 
sheath the critical organ separates itself from the 
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sense-organ.... But our use of words like "keen," 
"sensitive," "insight," "poking our nose," and 
"flair," not to mention the terminology of logic, all 
taken from the visual world, show well enough that we 
regard all understanding as derived from sensation, 
and that even in the case of man the two still work 
hand in hand.... 

Finally, however, a supreme sense develops among the 
rest. A something in the All, which forever remains 
inaccessible to our will-to-understand, evokes for 
itself a bodily organ. The eye comes into existence— 
and in and with the eye, as its opposite pole, light. 

In the world of this light—not the light which 
science has deduced indirectly by the aid of mental 
concepts, themselves derived from visions (theories in 
the Greek sense)—it comes to pass that seeing, human 
herds wander upon the face of this little earth star, 
and the circxomstances of light—the full southern 
flood over Egypt and Mexico, the greyness of the 
north—contribute to the determination of their entire 
life. It is for his eye that man develops the magic 
of his architec-ture, wherein the constructional 
elements given by touch are restated in relations 
generated by light. Religion, art, thought, have all 
arisen for light's sake, and all differentiations 
reduce to the one point of whether it is the bodily 
eye or the mind's eye that is addressed. 

fVol.II. Perspectives of World 
History; trans, by Charles Francis 
Atkinson; Alfred A. Knopf. 
MCMLXXXIX; New York; 1989; pp.6-7) 

Ballet is visual, and is either a parallel art form to 

music, as in the work of Balanchine, or a corellative 

structure, as in the work of Massine, operating always 

(when it is successful) with some major relationship to the 

music, depending upon the ballet. The successful ballet 

choreographer is one who knows intimately the structure of 

the music s/he is working with, and always maintains a 

careful knowledge of that structure as s/he evolves the 
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work. Although some ballets have been attempted without 

using any music, particulary by Serge Lifar, none of them 

has survived, and it seems an inescapable conclusion that 

ballet is the art form that gives visual shape to music. 

Very often, when a composer is struggling and unknown, 

he is encouraged to compose a ballet, as it then becomes 

more likely that he will have a public hearing more 

quickly. Consider, for instance, which works Stravinsky is 

most famous for: obviously, his ballets. 

Ballet, then, with its intrinsic relationship to serious 

music, must partake of some aspects of its spiritual devel

opment, but now rendered into visual form. Obviously, 

then, trivial music will result in trivial ballet, which 

often happens; but triviality exists in all art-forms and 

does not really detract from the efforts of the serious 

creators, any more than in any other discipline. 

It is also frequently claimed that an art form that uses 

fairy tales, such as "Swan Lake," "The Nutcracker," etc., 

are really just for children and cannot be taken seriously 

by adults. W.H.Auden devoted several essays to the subject 

of the value and meaning of fairy tales: 

If such a tale is not history, what is it about? 
Broadly speaking, and in most cases, the fairy tale is 
a dramatic projection in symbolic images of the life 
of the psyche, and it can travel from one to country 
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to another, one culture to another cultxire, whenever 
what it has to say holds good for human nature in 
both, despite ther differences. Insofar as the myth 
is valid, the events of the story and its basic images 
will appeal irrespective of the artistic value of 
their narration; a genuine myth, like the Chaplin 
clown, can always be recognized by the fact that its 
appeal cuts across the differences between highbrow 
and lowbrow tastes. Further, no one conscious 
analysis can exhaust its meaning. There is no harm, 
however, if this is realized, in trying to give one. 

("Grimm and Andersen," Forewords and 
Afterwords: Vintage Books, A 
Division of Random House; New 
York, 1974; p.203.) 

And works such as Joseph Campbell's Hero With a Thousand 

Faces makes it harder to dismiss the importance of the 

fairy tale and similar mythic productions with such a 

facile attitude. 

At this point, however one needs to return to the point 

being discussed at the beginning of this chapter, that is, 

how is one to prove that processes involving images and 

analogies are necessariy involved with music and ballet, 

and other art forms; this was, of course, a major part of 

the preceding chapter. What remains is to show how the 

concept of congmence—what Hofstadter calls "isomorphism 

-relates to the process of dancing a ballet. For this, one 

needs to refer back to Max Black, and his analysis of 

"scale models." 
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The following points about scale models seem 
uncontroversial: 
1. A scale model is always a model of. something. 

The notion of a scale model is relational and, indeed, 
asymmetrically so: If A is a scale model of B, B is 
not a scale model of A. 
2. A scale model is designed to serve a purpose, to 

be a means to some end. It is to show how the ship 
looks, or how the machine will work, or what law 
governs the interplay of parts to the original; the 
model is intended to be enjoyed for its own sake only 
in the limiting case where the hobbyist indulges in a 
harmless fetishism. 
3. A scale model is a representation of the real or 

imaginary thing for which it stands; its use is for 
"reading off" properties of the model. 
4. It follows that some features of the model are 

irrelevant or unimportant, while others are pertinent 
and essential, to the representation in question. 
There is no such thing as a perfectly faithful model; 
only by being unfaithful in some respect can a model 
represent its original. 
5. As with all representations, there are underlying 

conventions of interpretation—correct ways for "read
ing" the model. 
6. The conventions for interpretation rest upon 

partial identity of properties coupled with invariance 
of proportionality. In making a scale model, we try 
on the one hand to make it resemble the original by 
reproduction of some features...and on the other hand 
to preserve the relative proportions between relevant 
magnitudes. In Peirce's terminology, the model is an 
icon. literally embodyng the features of the original. 
It says, as it were: "This is how the original is." 

rModeIs and Metaphors; pp.220-1.) 

Black is, of course, here discussing in detail how the 

principles of mathematical congruence and isomorphism apply 

to scale models of physical objects, such as airplanes or 

houses, etc.; obviously, he is not discussing ballet and 

its mathematical relationships as they apply to the space 

of the mind. So, in order to prove that these criteria to 
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also apply to ballet, one must consider them in this other 

relationship. 

As to Criterion 1., there is no particular difficulty in 

establishing that a ballet is relational to something, as 

the mathematical relationships of ballet are incredibly 

precise (some of these ways not yet analyzed, although 

Chapter 2 and 3 made a beginning). The claim here is that 

it is relational to some organization of information in the 

mind, and is obviously not a scale model of, the mind ("If A 

is a scale model of B, B is not a scale model of A.") 

Criterion 2: A ballet, as well as a piece of music, is 

obviously designed to serve an end—that of bodying forth 

in external space a replication of a happening in mental 

space, and "operates according to laws that governs the 

interplay of parts in the original." If this were not the 

case, there would be no 'resonance' of meaning on the part 

of the viewer or listener, and the work of art would 

disappear into oblivion as having no lasting relevance for 

any other members of mankind. (As obviously, some do. But 

some don't, and it is with those that do that we are 

primarily concerned.) 

Criterion 3: If the above claims about these works of 

art are true, then the work is a scale model of the thing 

for which it stands (that is, the mental structure of the 

work.) This is most probably why the great works are so 

highly valued, in spite of one's sense of verbal inadequacy 
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as to why they are so important. 

Criteria 4: While it may be true that some features of 

the model may be irrelevant, the more pertinent and 

essential to the representation of the mental states the 

model is, the more important the work. In ballet, as in 

music, the absolutely precise values of the mathematical 

relationships are most carefully preserved and guarded by 

their exponents, and indeed, one may measure how valuable 

any given interpretation is by how carefully it preserves 

these mathematical aspects (in addition to other factors 

such as dramatic interpretation, technical adequacy, etc.). 

Criterion 5: Obviously, there are underlying conventions 

of interpretation in both music and ballet. To cite a 

simplistic example, consider the existence of "balleto

manes." It also follows that classical music and ballet 

probably will very seldom be appreciated by those who have 

not been raised to understand, or somehow educated toward 

understanding of these conventions. 

Criterion 6: The process of preserving the relative 

proportions between relevant magnitudes will be the subject 

of the next analysis. Otherwise, one may not say "This is 

how the original is." In order to establish criteria for 

interpretation, as in Criterion 5, one must better identify 

just how these proportions between relevant magnitudes is 

realized, particularly in ballet, where there is no written 
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analysis of this matter. 

Isomorphism and congruence are forms of mapping one 

structure onto another; in geometry and trigonometry, once 

one understands them to some degree, this becomes obvious. 

But just how does it work in ballet, as it is danced upon a 

stage? 

As was pointed out, ballet is a visual rendering of 

various elements, and is probably important precisely 

because it is visual. But the analysis in Chapters 2 and 3 

did not take into account the use of the stage space 

itself, limiting that analysis to the internal workings of 

the dancer's body. 

After all, the only way in which most of us can travel 

in external space is via a system of referring to a map— 

either one that is already internalized, as in traveling 

through one's own city, or an actual physical map, when 

traveling from state to state. Probably most people have 

had the experience of being in an unfamiliar city, where 

the directions of the compass are not intuitively familiar, 

and being lanable to figure out which way is north, east, 

etc., without a lot of effort that is generally 

unconscious. This process of mapping one's mental 

representation onto the physical environment is not a 

particularly easy matter. 

Lest one think that mathematical representation is 
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solely in terms of numerical analysis, with no reference to 

the matter of space (in the same sense that a map refers to 

the space being mapped), s/he might consider the specific 

branch of mathematics that grew out of geometry, originally 

called positional analysis: that of topology. In the 

discipline of topology, the generalizations of Euclidean 

spaces, the usual analysis of which would be in terms of 

distance, are instead defined in terms in which the idea of 

closeness, or limits, is described in terms of 

relationships between sets, rather than distance. In 

algebraic topology, there is an area referred to as 

'homology theory,' which involves the determination of an 

algebraic way of analyzing the number and the 

interrelationships of points, line segments, triangles and 

other geometric components into which the region can be 

divided. 

So there is no doubt that the process of mapping spaces 

has its mathematical foundations, although very few of us 

are familiar with these particular concepts of topology 

itself. 

To relate the part of a map to the state it represents 

is obviously a part of the original process of congruence, 

and is peculiarly satisfying because it is a mode of 

connecting or relating a large part of the universe via the 

perception of something that can be held in one's immediate 
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visual field (the map, or the stage as it is being danced 

upon). Thus, one connects a larger part of the universe 

than one can immediately experience to what is known, and 

hence to set up a relationship to a larger part of reality. 

So, in the same sense, the theory being propounded in 

this treatise is that there is a similar process of mapping 

of the spaces of the mind going on in the creation of a 

ballet, but it is now the mapping of an internal space onto 

an external, public space, rather than the other way 

around, as when one figures out a map of geography. A 

member of the audience viewing a ballet is then involved in 

the process of establishing a relationship to another 

mind's (the choreo-grapher's) and the sort of mental space 

in which the creator of that ballet operates. As was 

commented earlier, an important work, in the sense that it 

lasts through time ("The Green Table comes to mind), evokes 

some sort of 'resonance' on the part of the audience, and 

this resonance is undoubtedly due to the fact that the 

mental geometry, space, or whatever one wishes to call it, 

has in some major sense, been matched from the mind of the 

choreographer to that of the audience, catching some 

important attribute of the time which has not previously 

been pointed out. In the analysis of great plays, as it 

was pointed out in the last chapter, this point is a little 

easier to make, as the action refers to physical events 

shared by the characters already, and therefore it is not 
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nearly as difficult to make the connection because of the 

already public nature of those events (although the 

relationship of the events to the significance accorded to 

those events by any given character is the business of the 

interpreter to point out). 

But in ballet and music, the events referred to do not 

have the seune kind of public access as to readily 

identified characters and their actions, and therefore the 

points made about plays is harder to understand when 

applied to music and dance. Nevertheless, as Aristotle 

pointed out, a major component of drama is thought, and the 

points being made in the last few pages are being used to 

illustrate that there is a form of intellectual thought 

going on in a composer's or choreographer's mind, but it is 

of the sort that refers to the workings of the mind itself 

within it's own space, rather than thought as it works in 

reference to public or shared events. 

(Although this is beyond the reaches of this work, this 

would also supply a way of solving 'the egocentric predica

ment.' One is no longer stuck in a solipsistic state if 

s/he is in communication with another person's mind, as is 

being claimed here.) 

The precise definition of how stage-space acts within 

ballet will be part of the subject matter of the next 
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chapter, which will go into more detail about the sets of 

transformations in music and ballet (as that is crucial to 

the presentation of this theory) . But I would like to add 

a practical observation about Max Black's Criterion 6 at 

this point, that criterion dealing with the process of 

preserving mathamatical relationships when rendering a 

scale model, when ballet is considered as such. In ballet, 

this process is called 'spacing;'as a ballet is being 

created, the spatial relationships of the dancers to the 

studio/stage space is very carefully defined, so much so 

that a very large proportion of time is devoted to this 

problem of spacing. In the Vaganova Choreographic School, 

the training school of the Kirov Ballet in St. Petersburg, 

the proportions of the stuudio are precisely the same as 

those of the stage on which the young dancers are 

eventually intended to dance. Since this process of 

setting up and maintaining mathematical proportions within 

the ballet takes place in the studio, originally, and 

begins at the onset of the dancer's training, it is an 

unexamined assumption that no sane dancer would ever even 

consider or question. Nevertheless, it is the basis of 

spacing. Indeed, in a well-taught class, when the dancers 

are trained to take their place in a group movement, such 

as an adagio, they are expected to stand in parallel lines, 

with the second line having each person stand between the 

two people in front of them so that that third person makes 
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the apex of an equilateral triangle, and a careful teacher 

will pay very close attention to this supposedly minute 

detail, as it is the beginning of the balletic approach to 

maintaining mathematical proportions between dancers, as 

these dancers are being trained. 

In the case of the Kirov dancers on the stage, since 

these proportions are exactly the same as those of the 

studio, no thought or time has to be devoted to the problem 

of preserving the proper spacing. But in the United 

States, this situation is almost never replicated, and 

every first rehearsal of a ballet when it moves into a 

theatre to get ready for a public performance is a spacing 

rehearsal, where the dancers generally simply walk through 

the various formations to get used to re-applying the 

proportions of the ballet to the proportions of the stage-

space. Nor is this a quick or easy process—indeed the 

choreographer or director must stand outside the stage-

space where s/he can view what is going on, and direct this 

slight re-proportioning of the ballet to the new space, and 

it generally takes several hours. 

Moreover, without outside direction, repeated perform

ances of the same ballet will degenerate in this aspect of 

maintaining precise mathematical proportions. In the 

ballet company of Radio City Music Hall, even though there 

were 28 performances a week by the same dancers, 
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nevertheless, we had to get up for a 6:30 A.M. spacing 

rehearsal every Thursday morning for this purpose. 

Probably the single hardest aspect of dancing a ballet 

on tour exists in this area, where usually there is very 

little time for spacing—depending upon the company and the 

transportaion. Sometimes one is forced to go onstage 

without a spacing rehearsal of any sort and this sometimes 

results in serious abuse to the intentions of the 

choreographer, as the dancers have to fight to dance the 

steps correctly, either enlarging them, or reducing them, 

to accommodate the unfamiliar stage space, and sometimes 

with very dubious success, when the stage is too vastly 

different from the original space where the choreography 

took place. 

Anyway, every good company will hold a rehearsal in the 

morning for a ballet to be performed that evening, when not 

on tour, and, in addition to getting the steps right and 

maintaining stamina, part of this process is, of course, 

for spacing, which by now, has become a practically 

unconscious part of the process. 

Finally, what seems to emerge from this particular 

aspect of the discussion is that a ballet is a single 

picture or organization of a complex set of data relating 

to the activity of the mind. It is tempting to relate this 

to right brain organization of spatial relations, but there 
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is also the obvious aspect of linear organization of the 

chain of steps and their mathematical values; therefore, 

ballet, or the appreciation of ballet, must involve both 

halves of the brain in order to achieve any real 

comprehension of what is talcing place on stage. 

And as Black pointed out, the existence of a scale model 

has certain conventions that need to be understood if one 

is to read the scale model correctly. It is to the under

standing of these conventions that this treatise is 

dedicated. 
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CHAPTER 8: SETS OF TRANSFORMATIONS IN BALLET 

In the last chapter, the term 'resonance,' was used in 

relationship to the connection between a work of art as 

conceived by its creator and the audience which is 

attracted to, or landerstands it, asserting that this 

connection applies because of some matching qualities of 

aspects perceived by the creator and then encoded into the 

work of art, via a string of symbols of that art. Why is 

this possible? Are there any universal or innate 

structures that are set into resonance by the work seen or 

heard? 

In music, this question traces all the way back to, at 

least, Pythagoras. In ballet, we have no such written 

history of inquiry—possibly because there was no viable 

system of notation in dance, even though Aristotle 

specifically mentions dance in the Poetics. But without a 

written mode of preserving information of the dances 

themselves, this information can't be passed down from 

generation to generation except by the apprentice system, 

which has prevailed in all forms of dance. In ballet, this 

system is a little over 500 years old, developing 

contemporaneously with that of the modern age, and some 

aspects of its development have been indicated. 

Needless to say, philosophical inquiries into the 
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meaning of dance cannot take the place of the apprentice 

system in dance, singing, acting, painting, or any other 

art form which works via a complex perceptual apparatus of 

some or all parts of the body, in tandem with the 

intellect, as indicated in preceding chapters. 

But just as it was claimed that music was a means of 

philosophical inquiry (specifically illustrated in relation 

to Beethoven), so it is claimed that ballet has some such 

significance. 

In trying to ascertain what sets up this reaction of 

resonance in an audience, one may obtain a fair amount of 

information obtained from music and physics, and the 

related mathematics; and which give a reason for the 

reaction between some physical means of expression as it is 

perceived. (The question of perception, as opposed to 

conception, was implied in the preceding chapters, as to 

inquiries into the way analogical and linear thought affect 

the development of language, although I avoided the terms 

of perception and conception for the sake of simplicity.) 

When analyzed on the piano (which is the instrument with 

which I am most familiar technically), there are four ways 

of arranging the harmonic structure of the chord of any 

given key: major, minor, augmented and diminished. These 

are mathematically derived, so that each chord in the key 

being played in the major mode has four halftones to the 

second note of the chord, and three halftones to the next; 
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there is a fourth, not used as often, which is three half 

tones above the third. When transposing from one key to 

another, one simply maintains these relationships. In the 

minor form, the basic relationship shifts to three half

tones to the second note of the chord, and four to the 

next. In the diminished, one has three half tones in both 

cases, and in the augmented, there are four and four. 

The most familiar to us is, of course, the major form, 

and I will limit this aspect of the discussion to a brief 

analysis of this aspect. 

There is a physical reason why we like this 
arrangement of tones and therein lies the secret of 
composing which so few are allowed to discover. The 
interesting thing about strings which a piano uses to 
produce tones is that when struck by the hammer 
activated by the key, the vibrating motion of the 
string affects the air which in turn affects our ears 
in a pleasing manner. The string moves back and forth 
many times a second and the tone is enhanced by 
striking not in the middle, but toward the end, which 
causes certain overtones to be produced. For 
instance, a string stretched tight enough to vibrate 
440 times per second will also have secondary 
movements which are called overtones.... 

If a string is struck at a different place than its 
center it vibrates in a different manner than when 
struck in the center. The great French mathematician, 
Fourier, accidentally discovered while investigating 
another matter that the vibratory harmonic motion can 
be reduced to a series of simple pendular motions. In 
other words, the piano string subdivides into segments 
the mathematical basis of which is the compound motion 
in vibrational form. This is the way the series 
breaks up: L, L/2, L/3 L/4, L/5 L/6, etc., ad 
infinitum. 

The next overtone is produced by striking the middle C 
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string at L/5 of the distance from the end. The key 
corresponding to this overtone is E. 

When C, E and G are played in unison a major chord is 
produced which satisfies the requirements of the 
Western feeling for tonality, and is basic to the 
necessities of composition... .When the string C is 
struck at 1/3 of the distance from the point fixation 
the second harmonic overtone is heard. In the case of 
overtones there are complex movements of the strings 
which not only vibrate as a whole, but have segments 
vibrating at different speeds. The second overtone of 
middle C vibrates 765 cycles per second which 
corresponds to the G an octave and a half above middle 
C. (Mary Stigers; The Art 

of Making Music With or 
Without Notes. Unpub
lished; Tucson, Az.; 
1980.) 

Obviously, this is only a tiny segment of the physics of 

music and its mathematical relationships; but it suffices 

to show that there are sets of transformations built into 

music that apparently have the same kind of intrinsic 

relationship to human reaction to perception that is 

similar to what Chomsky claims about the innate structure 

of the spoken language, whose transformations are not the 

same from language to language, as has been pointed out 

previously—hence this detailed analysis of the sets of 

transformations in ballet in particular, as it is virgin 

territory. The key to understanding any art form comes 

from understanding its sets of transformations; obviously, 

one can accept the necessary set without understanding its 

deep strucure, or even an analysis of its surface 

structure: the average language speaker doesn't have 
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Chomsky's knowledge of these matters, but that doesn't 

change the fact that he utilizes the conventions of 

language everyday. 

But just as music has the kind of sets of 

transformations so sketchily indicated above, so does 

ballet. Although some aspects have already been dealt with 

in preceding chapters, there still remains a good deal of 

relevant material that has not been touched upon. The 

first absolute criterion that the ballet student encounters 

is 'turn-out,' the necessity of trying to get hers or his 

feet into a position of going in absolutely opposite 

directions, so that in 1st position, the student tries to 

make the legs rotate so that the feet are in a pure 180 

degree turnout. Obviously, this seems utterly arbitrary at 

first, and no reasons are ever given to the student as to 

why s/he must achieve this peculiar requirement. I will 

try, from a mathematical point of view, to analyze why 

there is this mle. 

TURN-OUT 

The reason turn-out is so tremendously important for 

ballet is because a complete 180 degree turn-out most 

successfully achieves the X-axis of a Cartesian plane, the 

Y-axis being represented by the spine and its extension 
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through the straight leg(s). 

Bear in mind that the way in which the strict axioms of 

the Cartesain co-ordinates were worked out in relationship 

to the physiological capabilities of the human body took 

some 500 years to be completely worked out. 

A simplified version of the X and Y co-ordinate system 

might be represented thusly: 

Y-axis, approximated as a straight 
line running through the spine and 
straight leg(s). 

X-axis, represented by the 
feet turned out at a 180 
degrees. 

But, of course, there is the Z-axis, of the coronal 

plane, which is much harder to render in a a 2-dimensional 

drawing, but think essentially of looking down from the top 

of the dancer's head, straight down the Y-axis so that now 

the Y-axis appears to be a point with the X-axis still 

apparent: 

Z-axis: This axis represents 
motions forward, or backward. 
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X-axis 

This point represents the Y-axis 
as 
described above, as seen from the 
coronal plane of the Z-axis, which 
is conceived of as a plane which 
is perpendicular to the Y-axis, 
and is, of course, parallel to the 
plane of the floor. 

Then the problem becomes that of t\irning the human body 

and its physiological capabilities into this pure set of 

X,Y, and Z co-ordinates. [For the moment, we are limiting 

the analysis to a static position, and are ignoring 

movement itself within the coronal plane.] 

with a pure 180 degree turn-out, the absolute 

mathematical precision of the 3-system co-ordinates is most 

easily achieved, but it will be seen later how a dancer 

with less than that can achieve the same results by working 

with a turn-out that is somewhat less than perfect. 

For instance: 

If the dancer can successfully achieve, in his mental 

representation of the X-axis, a completely symmetrical 

approach/attack to the problem, so that the turn-out 
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inferior to 180 degrees is thought of as working in pure 

bi-lateral polarity at all times, the symmetry of the 

system can be maintained, but more of that later. And the 

less the turn-out from 180 degrees, the harder the problem. 

But it can be done: Margot Fonteyn's dancing being an 

illustration of this. 

The reason a purely symmetrical body in a ballet dancer 

is so highly prized has to do with the purely symmetrical 

requirements of the X,y, and Z co-ordinates as they are 

conceived of in the mathematical system underlying 

classical ballet, as stated above. 

The difficulty lies in fitting this into the physiology 

of the human body. 

If, in addition to the flat turn-out of the feet, the 

front of the theighs can be thought of as a flat plane most 

nearly approximating the X-axis [when of course the theighs 

are actually round], and when, with proper technical work 

on the part of the dancer and his/her teacher, the inside 

of the theigh can be brought into alignment of a 180 

degrees, the ideal working of the three co-ordinates is 

enormously simplified since a straight plumb-line down the 

y-axis can operate. Otherwise, the entire system of angles 

will be slightly askew, and the theoretical problems of 

making it work become enormously complicated. 

Why is this so? 
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Think of the spine and the pelvis through which the line 

of the Y-axis is extended into the legs as operating in the 

pure form of the co-ordinate system, and its importance can 

be seen. 

In theory it is simple if the body were really just a 

series of three planes meeting at right angles to one 

another. Of course, it is not that, so in order to fully 

understand how any of this is physiologically possible, you 

must get a full-blown arthrometric analysis of the pelvis, 

the seat and theigh muscles and their relation to the 

spine. 

This is no small matter, and has a great deal to do with 

the length and complexity of balletic training, even when 

working with an enormously gifted body. The Y-co-ordinate, 

as it translates from the spine into the legs must maintain 

its strict integrity; this is most successfully achieved by 

working via the 'inside muscles' of the legs as they are in 

the closest alignment as the line transfers from the spine 

through the pelvis and into the legs. 

Hence, the tremendous value placed upon the development 

of said 'inside muscles'. 

How then is this to be achieved, other than yelling a 

lot, to little ado, about the importance of as flat a turn

out as possible, which less intelligent dancers assume to 

mean the turn-out of the feet, or possibly the knees? 
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Actually, a flat 180 degree turn-out of the feet is 

utterly worthless since a dancer does something else, 

presumably, than stand in 5th position eternally. 

For the moment, we will skip the function of the plies, 

as it is more than obvious how they relate to turn-out, 

since it is in the plie that one learns to work with the 

knees strictly over the middle toes of the foot, and to 

hold the angle from the hips that controls this in as 

accurate a fashion as possible, working toward the 180 

degree turn-out from the beginning. Properly explained, 

and worked over a period of time, it is not a difficult 

matter from the conceptual point of view. 

A very little understood fact is the development of the 

inside muscles through a correctly executed battement 

tendu; and how it is taught from the first lessons of a 

serious ballet student will determine a good deal about how 

that student will use the inside muscles, as that is the 

key to the problem of maintaining the integrity of the Y-

axis in its translations from the torso into the legs. 

The easiest way to start this critical approach is to 

have the beginning student learn his first tendus from 

first position, tenduing to 2nd position, and teaching 

him/her to push the heel of the working foot gently into 

the floor as the tendu is initiated from first toward 

second position. 

By pushing the heel down gently, the inside muscles of 
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the working leg will automatically come into play as the 

foot moves slowly toward the fully pointed position in 2nd 

position. To teach it differently to a child will, in the 

majority of instances, cause the child to use the 

quadruceps muscles, whereas the quadruceps play a different 

role. 

After this is mastered sufficiently (usually in about 3 

months), then the battement tendu forward from 5th position 

to 4th front can be approached. Here, the critical issue 

will be to initiate the tendu by thinking of pulling the 

heel forward first (keeping the quadruceps pulled up 

sufficiently to allow no play inside the knee joint), and 

never allowing the student to point the foot precipitously 

as this will simply "bunch' the quadruceps as an integral 

part of the the tendu, and destroy the whole business of 

keeping the inside muscles working. 

The foot should only be pointed fully as it finally 

reaches the extent of the tendu because this way the inside 

muscles are used from beginning to end, and from the very 

early training of the tendu, and the child will be well on 

his way to achieving the 'flat' theigh discussed above. 

Thus, the correct teahing of the battement tendu from 

the earliest stage will begin to move the student toward 

the flat upper theigh which will allow the tranfer of the 

y-axis into the leg from the spine to be most effective in 
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keeping the mathematical integrity of the X and Y co

ordinates intact from his earliest training. 

There remains the problem, then, of how to move in 

space, where the body becomes subject to a number of vector 

forces according to speed, velocity, style, etc. For 

instance, a dancer who begins a grand allegro combination 

while maintaining the posture necessary at the barre for a 

long balance in a passe, with the body held in an 

essentially flat relationship to the floor, so that the Y-

axis is perpendicular to the floor, will have a great deal 

of difficulty in even beginning to move in the required 

style. This is because the vector forces operating within 

the body as it approaches high jumps is totally different 

than those operating within the much more adagio oriented 

movements, just as those in petit allegro require another 

manner of using similar vector forces, which is, once 

again, of a differing manner than the other two modes of 

movement. 

As was seen above, the resonance mentioned in music had 

a foundation in the physics of music, and the reaction of a 

human being to the kinds of overtones set up through the 

mathematical method in which these overtones relate to 

vibration, the effect of which has an intrinsically 

pleasing effect upon the human ear. Does ballet have any 
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such relationship between the dancing and the audience, so 

that some form of resonance is set up within the audience 

as it watches the ballet? 

It will be suggested, briefly, that this resonance is a 

kinesthetic one that comes from the experience of every 

human being who must maintain the X-axis of the body as 

perpendicular to the ground, or floor, and also, as the 

person experiences the varyng vector forces necessary to 

set into motion in walking, r\inning, skipping, turning, 

etc. As kinesiology is a relatively new discipline 

(compared to the time of Pythagoras), this sense is an 

implicit sense for most people, not even knowing it can be 

verbalized or analyzed, for the most part; and its 

relevance to the mathematical and philosophical community 

is essentially nil, as they are still working on the 

problem of the-brain-in-the-vat, and such an entity is 

assumed to have no perception of kinethetic perceptions, by 

definition. Hence, the importance of assxaming that mental 

space is a real and operative entity, in which the senses, 

and sensuous information have an enormous input into all 

human activity, including, of course, the cognitive 

function of the brain, as analyzed in preceding chapters. 

Indeed, one would be hard put to explain the popularity 

of sports, and the fitness clubs, without assuming any such 

connection. 
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Gymnastics, in particular, uses these varying forces to 

a very obvious and spectacular degree, combining sports 

with some aspects of an art form. But, concentrating on 

the difficulty of the tricks involved, it only uses some 

starface aspects of the artistic means of expression, and 

compared to Swan Lake or The Green Table. one certainly 

cannot see how it can ever attain the spiritual aspects of 

these ballets. Nevertheless, it is hard to see the 

reaction of the audience as anything but a vicarious 

kinesthetic reaction. 

Ballet, combining as it does both kinesthetic feelings 

with mathematical precision, as well as the the dramatic 

and stylistic demands of the roles, appeals to a higher 

level of comprehension; but, as commented before, I believe 

that the development of a genuine ballet audience in the 

United States requires more effort on the part of educators 

to make its conventions and differentiations more 

accessible to the general public. Barring that, its future 

as an American art form may remain in question, other than 

as a rather benign hobby for keeping adolescents involved 

in something that is admitted to be constructive to some 

degree. 

The Rib-Caae Center 

As there, obviously, are two main bone structures in the 
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torso— the pelvis and the rib-cage— it might be thought 

that the rib-cage is to be used analogously to the pelvis, 

in keeping with the above analysis of the right angle 

inter-sections of the three planes determined by the X,Y & 

Z co-ordinate system. 

But, in fact, a totally different set of geometric rela

tionships operate as the arms act both as extensions from 

the rib-cage, and more fundamentally, from the base of the 

spine, as taught in the Vaganova system, and in the 

Romantic and Neo-romantic versions of ballet as taught by 

George Zoritch, who was a student of Olga Preobrajenska 

from the Marinski school. Mr. Zoritch was probably the 

purest and the most accurate exponent of this great 

tradition to teach outside of Russia in our last generation 

of great teachers in the U.S.A. 

So, what is the difference in geometric concept in the 

use of the arms from the above analysis? 

Consider the following simple chart [also looking 

downward at the dancer from above his head]: 

Rib-cage, X-axis 

The above chart, in extremely simplified form, shows the 
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actual circular nature of the arms in the original great 

tradition of classical ballet. 

In the neo-classical style, the straight axis through 

the rib-cage when it is expanded sidewards has come to be 

extended through the arms in a similarly straight line, 

thus destroying the circular aspect of the system, with 

drastic results. It is much easier to allow the arms to be 

held pretty much straight to the side because the circular 

aspect of the arms as depicted above is difficult to teach, 

and the student will have very little initial comprehension 

of what the import of the lifted, rounded elbow is. 

Also, at first, the arms extended to the side without 

circularity will achieve an apparent strength in movements 

very quickly that is, at first glance, missing in the 

rounded position. But, if allowed to continue on through 

the dancer's training, the eventual beauty of the rounded 

positions can never be achieved by a dancer trained in this 

fashion. It will take a number of pages of explication to 

make clear the ramifications of these statements. 

First, consider the illustrations from The CLASSIC 

RAT.r.KT. with the descriptive text by Muriel Stuart, and the 

illustrations by Carlus Dyer on the following two pages. 
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Figure 8.1: (Frontispiece 
Alfred A Knopf, Inc., 
New York; 1952) 
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Figure 8.2; Space Module of the Arm, 
(p.20, Alfred A. Knopf, Inc., New York; 1952) 

The development of the rounded elbow, and its 

relationship to the rest of the circular aspect of the 

balletic system, although taught by all contemporary 

teachers who are competent, is not referred to anywhere in 
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the texts on the subject. 

The following areas need extensive theoretical examina

tion: 

1) Why rib-cage expansion as a form of movement along 

the X-axis is so important to the development of a powerful 

technique; 

2) And yet all movements originating in the spine and 

on into the rib-cage are part of the incremental process of 

calculus; 

3) But the work of the latissimus dorsi in relationship 

to the trapezius is what achieves the circular aspect. 

There is the importance of the circular nature of the port 

de bras to the neo-romantic system in particular. All 

circular and spiral movements are based upon this. 

4) Importance of 

a. Adagio for the X,Y,Z co-ordinate system 

b. For integrity of calculus vs. algebraic aspect. 

The explication, charting, and diagramming of the above 

has an intensely important relationship to style— the 

least understood and most important aspect of performing in 

ballet. While the use of the legs and related energy is 

dealt with in a satisfactory, definitive fashion by the 

barre work and by the early exercises on the floor, the use 

of the upper torso with the arms is much more dependent 

upon the genius of the dancer, teacher, or choreographer 

because of certain, unanalyzed complexities. The charts I 
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am in the process of devising constitute an effort to 

analyze these aspects. 

Certain expansions of the rib-cage and rather specific 

projections of energy from the base of the spine and 

upwards through the spinal column and into the head (and 

beyond) seem to characterize this style, and be definitive 

of it. The charts give a very specific definition to these 

energy flows as they relate to the musical counts of the 

movements and the steps themselves. 

Without some such indication from somewhere, there is no 

key to how these steps would differ from a neo-classic 

interpretation. 

In other words, they would be danced without style, and 

hence would degenerate into mere classroon exercises. As, 

for instance, the majority of performances of Les 

Sylphides^ outside of Russia, do. 

Style is the key to artistry in ballet, and the romantic 

style—because it has had no specific academic method of 

transmission outside of the Vaganova method, and a few rare 

teachers like George Zoritch— is the most endangered of 

all. The arrival of the Kirov defectors on the East coast 

of the U.S.A. should rectify this situation to some extent, 

but the major danger of teaching ballet outside the highly 

and carefully structured situation of the Kirov school is 

that the teachers of the Vaganova system will have to give 
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into the requirements of the capitalist's system which 

places first emphasis on making money, popularity, and 

being amusing. The slow fondu, the pure, unalloyed, slow 

and difficult develope exercises of the old school, as well 

as its analogue on the floor, the slow grand adage with 

multiple developes amd slow promenades make a teacher 

unpopular and not very amusing, and will cut down on his or 

her possibilities of making money, so, just as is happening 

now, this aspect of training is probably on its way out. If 

there is any point to large institutions devoted to the 

actual development of the strong and steady dancer, it 

would seem to be one of its functions to maintain this 

aspect of teaching— as did George Zoritch, Delores 

Mitrovich and Harriet De Rea in this country, as well as 

countless other unsung heroes and heroines who cared more 

about the art than they did about popularity and profit. 

The majority of the barre exercises have been devised 

into a highly intricate and complex form for the training 

of the pelvis and its role in turn-out. 

But there are two major bone structures in the torso, 

obviously, in addition to the spine, and the use of both 

the rib-cage and the spine in classical ballet has received 

almost no theoretical explication in print. 

A naturally gifted student will inevitably use the rib-
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cage in certain ways, but I am desirous of attempting to 

give some kind of theoretical discussion relating to this 

aspect of the development of a classical dancer. 

Once again, think of viewing the body from above the 

head. Whereas turn-out can be thought of in terms of the 

axis-system discussed above, to do so with the rib-cage is 

primarily destructive to the circular and spiral nature of 

the neo-romantic style. 

In this system, the arms are not straight to the side, 

but are rather part of a very large circle. So when the 

rib-cage expands sideways on the X-axis which is parallel 

to the X-axis of the turn-out and that which is 

hypothetically drawn through the hips, the circular aspect 

should expand to some extent, not open straight to the side 

in a linear fashion. 

Although this is simple in theory, it is very complex 

from a muscular point of view. However, to allow a dancer 
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to do less will ruin them for any further capabilities of 

using the circular aspect of the technique of the port de 

bras. Even though the part of the circle that is not 

actually existent in the dancer's body, it must have some 

form of representation in the dancer's internal imagery. 

But there is another aspect of the arms that is briefly 

mentioned by Vaganova: it is that the line of the arms must 

be thought of as actually emanating from the base of the 

spine. (The arrows stand for vector forces, or energy lines 

in a direction.) 

Figure 8.3, Illustration of the Vector Forces through 

the Spine and Arms. 

V? X-axis of rib-cage 

Vaganova says that all movement must originate from 
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impulses deep in the spine. She does not elaborate on this 

in print, although obviously she did so in the studio, to 

judge from the students of the Vaganova method, such as 

Ulanova, Baryshnikov, Makarova, et. al. 

The entire barre work of the Vaganova system works in a 

different fashion than does ours. I learned this system 

from a man named John Barker in New York City in the 

1960's, who had been appointed by the Vaganova 

Choreographic School as the official American 

representative to teach the method to the United States. I 

took semi-private lessons from him for several months, and 

he subsequently issued a series of illustrated pamphlets on 

the Vaganova method, which he sent to us on a regular basis 

for a couple of years. Unfortvmately, I no longer have any 

of the pamphlets, but as I studied them intensively, as 

well as traveling to New York for a couple of years in a 

row, and incorporating the methodology into my teaching, I 

remember it pretty thoroughly. Besides he yelled a lot at 

me when I deviated in any, way, shape or form from the 

prescribed syllabus. (Which probably is one of the reasons 

he didn't get many disciples.) 

However, the gist of the matter was that there were two 

aspects incorporated into their system that differed from 

ours; 

1) All steps were taught in a codified and prescribed 

manner on a regular time-schedule over a nine-year training 
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period. No step was taught in a haphazard and irregular 

fashion. 

2) At the barre, after a two-year training period 

(always bearing in mind that the training of their dancers 

from ten years-old on up is daily with the same teacher 

teaching a class of only eight students for a year) of 

working the exercises in the usual en face method, the 

Vaganova school uses the following poses; 

A. Front efface in place of 4th position front: 45 

degrees turned away from the barre. 

B. Back ecarte in place of a la 2nd: still at the same 

45 degree angle. 

C. Back effacee in place of 4th position back: 45 

degrees toward the barre. 

D. Front ecarte: 45 degrees toward the barre. 

All of these positions are, of course, familiar to us, 

but we just use them for an occasional interesting 

emphasis, not in the invariable codified fashion of the 

Russian system. When these positions are used in place of 

the en face positions, it is referred to as "working in the 

poses". 

For instance, a battement tendu exercise would be taught 

some days all in the poses, although obviously, on other 

days it would be taught simply en face. as the poses are 
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much, more difficult to work in, and could cause some 

difficulty in placement if not buttressed by the simpler 

approach some of the time. 

The arms, of course, are strictly rounded, and always 

cibove the head when used in the poses, but, more than that, 

the eyes are just as precisely positioned. 

A. In front efface. the elbow is pulled back slightly, 

and the eyes and their gaze are directed past the 

pulled-back elbow and focussed "into the balcony." 

B. In back ecarte. the eyes are focussed "into the 

orchestra-pit." [Bearing in mind that the orchestra-pit 

on the Kirov stage is about 30 feet from the average 

dancer.] 

C. In back efface, the eyes once again are focussed past 

the pulled-back elbow "into the balcony." 

D. In front ecarte, the eyes are focussed up into the 

hand and through and beyond it. 

(Incidentally, the change in hip line, from B. to C. is 

effected on the final 'and' count of the phrase, and is, 

of course, a 90 degree change, with the arm brought very 

quickly down through low 5th and back up again to the 

back effacee position on the same 'and' count as the 

heel and hips change to the postion 45 degrees into the 

barre.) 

Moreover, the focus of the eyes is not wavering and 
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accidental, but precisely a stage focus, taught with 

discipline to 12-year-old dancers, so that projection into 

a large theatre is trained into the students 

systematically, with the results that have awed us in the 

West. 

A typical grand battement exercise might have a set of 

grand battements (with appropriate variations, such as a 

plie on the 3rd one, or something of the type) all done en 

face, and then the entire set repeated in the poses, always 

done in the invariable fashion described above. 

r  Croise is left out of the poses at the barre, but it is 

very well known that croise is far and away the easiest of 

the poses.] 

Gelsey Kirkland, in Dancing on My Grave. commented, 

after watching one such class in Russia, with envy, that 

dancers in the United States are not taught this material 

with such precision. 

But there is still another aspect of the sets of 

transformations in ballet that remain to be analyzed, and 

these are related to the stage-space itself, most easily 

thought of as a three-dimensional grid, in which the dancer 

moves in the fourth dimension of time. 
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The Mathematics of the Grid-space of the Stage 

As was pointed out above, there is a complex learning to 

understanding how 'maps' relate to the area being mapped, 

and the stage-space may be thought of as a kind of similar 

map as to at least one form of mapping of mental space, as 

it occurs in the mind—that is, at least, the working 

hypothesis of this treatise. 

The mathematical forms are, of course, geometry and 

trigonometry, with the principles of congruence underlying 

them, so that the stage-space acts as a visual analogue of 

the mental space that it represents. Moreover, it is very 

easy to analyze in terms of the 3-dimensional grid-space of 

the stage, combined with the increments of 45 degrees 

underlying all balletic technique, as these are all 

familiar aspects of these mathematical forms. 

It is somewhat complicated by the fact that the 4th 

dimension of time is also operative, since ballet is a 

time-art; therefore, a dancer or a spectator must learn to 

think in a continuous flow of sets of movements based upon 

these principles of congruence, and to really understand 

what s/he is watching, must keep some kind of memory traces 

of the entire ballet in mind or memory, as the piece moves 

through the fourth dimension of time. It is, essentially a 

four-dimensional form of geometry that is being viewed; and 

where we have a fairly good memory of the details of a 
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story as it moves through time, the memory of this four-

dimensional sequence is a bit more complicated to hold in a 

continuous memory bank—just as the memory of an entire 

symphony is difficult to hold in the memory of the non-

musician, being an acquired feat. Nevertheless, some such 

sort of process must be going on to attain a full 

appreciation of the significance of any complex piece of 

music or dance. This might possibly be one of the reasons 

that any important work needs a number of viewings, and 

essentially never seems to grow old, but rather deeper and 

of more significance as one experiences the work on 

repeated occasions. 

Thus, the stage-space can be seen as a means of relating 

internal space to external space, with a grid-system 

[capable of being rendered onto Cartesian planes] in 3 

dimensions plus the dimension of time, thus eventually 

arriving at a definition of the system in 4-dimensional 

space, as in physics. 

Thus, one might set up an outline form of the means of a 

system of representation of the implicit assumptions of the 

balletic system. 

I. System of lines internal to the body itself: 

A. Basic sets of co-ordinate systems: 

1. Two-dimensional plane of the floor; horizontal 

plane. 
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2. Vertical plane involving: 

a. Various increments of 45 degree angles as 

defined in 2 dimensions. 

b. Three-dimensional space (cursorily indicated 

above). 

B. Balletic analogue of ascending sets of scales [as 

in western music: 

1. Plane of the Floor 

a. Not traditionally used in ballet, other than 

to stand on, or to sit or kneel upon 

transiently. 

b. However, this plane has now been re-adapted 

as an actual plane for movement, based upon 

its [adapted] usage derived from the 

exploration by modern dance. 

2. Floor to 45 degrees: Terre-a-terre. 

3. Floor to 90 degrees; Petite allegro into 

allegro. 

4. Floor to 135 degrees: 

a. Grand adaae [Time-dimension sometimes 

drastically changed]. 

b. Grand allegro 

— This is a peculiarity of the system, in 

that it has TWO usages of movement 

capabilities that could not have been 

foreseen without an empirical 
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investigation of such movement potentials 

[not mathematically derivable prior to 

investigation]. 

5. Pas de deux 

a. Time-dimension usually drastically changed. 

b. Medium of air-borne capabilities drastically 

revised. 

II. System of internal lines mapped onto external space 

A. Axis-system of legs and spine 

B. Arms as: 

1. Linear, as in neo-classsical style 

2. Circular and spiral, as in romantic and nec

romantic styles 

III. System of internal lines mapped onto external space 

originate in mind/body of choreograoher/dancer. 

A. Two energy-systems: 

1. Pelvis 

2. Rib-cage 

— How this relates to the energy system of the 

mind/brain is a siabject dealt with above. 

B. Vector forces originating from the 2 energy systems 

on through the body and into external space. 

Defined differently in different styles. 

IV. Relationship of Classical Ballet to Classical Music 

A. Music mapped onto space of the dancer's body in the 
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grid-space of Ballet. 

1. Music as dominant and defining factor 

traditionally. 

2. Interpretation of music into ballet vocabulary: 

[This obviously 

involves huge debates, 

depending upon whether 

one is pre-or post-

/Balanchine, but just 

go onto the next step 

of the outline as a way 

of over-arching the 

issue.] 

BUT: 

B. Ballet/energy-projection can also map onto the 

music as well as vice-versa, in that the energy 

projection of the internal space of the dancer 

seems to, in some way, modify the actual 

perception of the music itself. This is, of 

course, an intensely debatable point, but is one 

of the crucial axioms of the present system. 

C. Will claim that: the energy-projection of the 

dancer's internal space is mapped onto both: 

1. External stage-space 

2. Musical space 

3. Dramatic space. 
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Putting together all parts of the theory, as explicated 

in the various chapters, one gets an inclusion of balletic 

theory as part of a theory of Philosophy of Language, that 

theory defining all human linguistic systems as: 

A. Systems of Representation via the symbols used by 

the language, whether words, notes, steps or niambers. 

B. Sets of Transformations 

C. Some form of mimetic relationship to either a 

physical universe, or a mental one, or, in most 

cases, an interface between the two via the language. 

As has been seen, none of this is a simple matter, and 

there remains a number of questions still to be resolved in 

the next chapter, but it might be useful, before ending 

this chapter to show certain of the relationships of music 

to ballet, as musicology has made many of the elements of 

its structure more familiar to musicians, its audience, 

and its theoretical explorers: 

MUSIC PANCE 

1) Melodic line 1) Melodic line as carried 

by linear structure of 

balletic sets of lines 

(Cf.Muriel Stuart). 
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2) Sets of octaves 2) Sets of 45 degree in

crements from original 

outline. 

3) Harmonic structure 

4) Tempo 

3) Sets of transforma

tions given in section 

above. 

4) Speed 

5) Different sensual 5) Qualities of movement 

effects of different 

instruments 

6) Levels of intensity 

7) Tone-colors 

6) Dynamic variation and 

attack 

7) Analogue of tone-colors 

found in dynamic use of 

tension most 

specifically 

discovered and 

exploited by modern 

dance. But needs to be 

learned and used by 

ballet dancers. 

Finally, it must be added that, given the mathematical 
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components here listed, plus the definition of energy 

systems posited to explain the empirical findings of the 

existent system as embodied in western culture over a 

period of 500 years, one other premise must be asserted: 

Given the system as above described, it would seem 

that, as ballet has an emotional effect on both the 

dancer(s) and the audience, it would seem to be 

irrefutable that there is a mathematical description 

of emotion in at least this art form. This works by a 

use of energy within the human body, and the process 

of training the dancer to use the requisite sets of 

energy for any given combination, or more difficultly, 

the energy sets necessary for entire ballets, 

particularly on the part of the soloists, is of 

absolute importance. But how is such usage of energy 

explained, let alone worked out? 

This will be dealt with in the next chapter, to some 

extent, along with other questions of just how the whole 

theory coheres. 

But, for purposes of clarity, I would like to explain 

certain aspects of epaulement mentioned above, but that 

have not received visual clarification. 
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On the following pages, there is some information about 

the usage of eoaulement: the way that the shoulders and 

rib-cage are turned in some degree of torsion to the basic 

system set up by the X and Y co-ordinates system. The 

first element that needs to be defined in order to 

understand epaulement is the way that the body is turned at 

45 degree angles to the audience to get certain effects 

that ae impossible when one dances 'flat' (straight 

forward) toward the audience. (Some information about 

these positions was given in the section above about the 

Vaganova system from the St.Petersberg school, but it was 

undoubtedly difficult to follow withput more explication 

form the following points of view.) 

When facing front, one can stand in three possible 

relationships to the audience: 

1) 45 degrees to the front, with the leg crossed over in 

front of the body, from the audiences' point of view, 

referred to as Croise Devant; 

2) Ouartrieme devant. en face (straight to the front, 

or flat), pointing devant (front); 

3) Efface devant. 45 degrees to the other side of the 

stage, with the leg now 'open' to the audience. 

When pointing the foot to the side, once again one can 

turn at the three 45 degree angles to the audience: 

1) Ecarte devant. with the body once again turned at a 
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45 degree angle toward the audience; 

2) A la seconds; flat to the front of the stage; 

3) Ecarte derriere. with the body turned at a 45 degree 

angle away fromt the audience. 

When pointing to the back, the same three angles are 

still used: 

1) Efface derriere. facing 45 degrees, with the back 

foot open to the audience; 

2) Ouartrieme derriere. flat to the audience; 

3) Croise derriere. at the other 45 degree angle, with 

the foot crossed behind the body, from the audiences' 

point of view. 

When the above positions are placed on the plane of the 

floor, it comes out the following: 

REDUCTION OF BASIC INFORMATION ABOUT EPAULEMENT ONTO A 

CARTESIAN PLANE: 

1. This particular chart refers to the plane of the 

floor, [obviously] conceived of as being in 2 dimensions. 

2. The chart is color-coded in an effort to make certain 

conceptual difficulties [specifically the simultaneous use 

of several planes in space] easier to visualize]. 

A. Front positions are color-coded as red. 
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B. Side positions are color-coded as yellow. 

C. Back positions are color-coded as blue. 

(This use of color is arbitrary, but was chosen to 

use the primary colors of red, yellow and blue to set up an 

attempt to corellate them with the primary positions of 

front, side and back in ballet. Whether this arbitrary 

analogy will continue to hold throughout the the final 

derivation remains to be seen.) 

3. The chart/figure on the following page assumes that 

the right foot is in front. It can obviously be reversed. 
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NOTICE THAT: 

A. Quadrant analysis 

1. All positions (in usable 3 quadrants) 

are defined by dancer continuing to 

relate to gn face position (or 

hypothetical audience) position as 

FRONT. 

2. The 4th quadrant (because of anatomical 

impossibility) seems to be a 

mathematical anomaly in the system. 

3. Probably the use of the renverse. 

completion of a arande ronde de iambe 

fen dehors primarily) with either a 

soutenu tour f en dehors), or a pas de 

bourree en tournant. and/or the use of 

various fouette movements were derived 

to cover the loss of the 4th quadrant. 

B. Fourth quadrant is missing because: 

1. System is defined only in terms of 3 

positions; 

a. Front 

b. Side 

c. Back 

AND 

2. It is anatomically impossible to utilyze 

the 4th quadrant without losing 
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reference to ̂  face. except as in A. 3. 

This peculiarity of the balletic system only become 

noticible or overt after a mathematical analysis on the 

Cartesian plane. Very probably other aspects of the use of 

a scientific system empirically derived upon a mathematical 

foundation will be arrived at as the analysis progresses. 

The point of all this exposition is that it could be 

rendered into a text-book, analogous to an arithmetic book, 

that could then be used as the basis of a literate teaching 

method and methodology so that ballet training, which 

should be rigorous and exact, would not be taught in the 

catch-or-catch-can method now used in the United States to 

train children. As a mathematical system it should be 

taught mathematically. 

Obviously, this section makes no attempt to deal with 

the actual creative and interpretative aspects of the art 

form. That could come later, and would involve fairly 

complex uses of a graphics program, but would still be 

based upon analyses on Cartesian planes. However, with the 

sophisticated technological tool of a graphics program that 

simulates 3-dimensional space, it is now theoretically 

possible to render much of the information of the very 

highly-trained professional onto such a program; but it 
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cannot be so derived until the preliminary work on 

epaulement and uses of the increments of 45 degree and 90 

degree angles is set forth in some such derivation as the 

one described here. 

It is impossible to work out a system of representation 

on a mathematical level that does not include color coding, 

for it is not possible to understand in a pure black and 

white representation without encountering nearly impossibly 

difficult amounts of intellectual comprehension. This 

argues for basic premise that: art is an encoding of 

perceptual and conceptual systems. If this is true, and it 

is a genuine mathematical system, it gives further evidence 

that conception and perception work according to the 

function theory derived from set theory as set forth in 

previous chapters [as opposed to the identity theory of 

Locke e£ al.1 
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CHAPTER 9: SUMMATION 

Ballet line involves a theoretical point of infinity 

toward which lines are aimed. It was in the romantic era, 

at the beginning of the nineteenth century that balletic 

line began to change conception from the original Greek 

concepts; probably this evolved from the sorts of 

transcendental pursuits of the period in question, and have 

remained as part of the system ever since. Although it is 

virtually impossible to really conceive of an infinity 

point when thinking of extending a balletic line through 

space, nevertheless, it is a central image that at least 

helps the dancer in his or her conception, and certainly 

increases the projective quality of the lines thus 

conceived. This posits a central energy source operating 

from within the body/mind of the dancer(s). 

This is most difficult of all to explicate and to teach. 

Also, as has been explained, there are circles and spirals 

of differing size and intensity; this also is both 

difficult to conceive of and to teach. 

But, both in the studio and in any analysis, one keeps 

coming up against this central thesis: the whole system 

operates according to a pattern of energy emanating from 

the dancer's body, and projected into the audience. While 

sophisticated auditory machinery has made it possible to 

analyze the various aspects of sound reproduction on 
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physical machinery, there is no comparable means of 

analyzing the primary component of energy and how it is 

used by a dancer—or even how one goes about teaching or 

organizing it within the classroom situation, where the 

whole process is instituted. 

Nevertheless, one can garner a certain amount of infor

mation about this critical matter from a few sources. In 

the 1960's, a researcher named Joanne Kneeland took a 

series of fast-frame pictures of both a good dancer and a 

bad dancer doing the same step, and by analyzing them 

comparatively on a frame to frame basis, was able to derive 

an important principle. This information, though published 

in Dance Magazine, and eventually taught at the Harkness 

Ballet School for an undisclosed period of time, neverthe

less was never widely disseminated to the public, or to a 

public awareness, and the research is now unknown, for all 

practical purposes. 

What Ms. Kneeland found, in her method of analysis, was 

that one of the primary teaching methodologies of ballet 

was incorrect, that principle being that a ballet dancer 

must always maintain a strict pull-up of the torso when 

preparing for, for instance, a sisonne (the step shown in 

Dance Magazine). Instead, the photos showed that the good 

dancer who could effect a beautiful sisonne, relaxed, or 

even allowed the spine and the rib-cage to slightly 
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contract, at the moment just before the jump was initiated. 

Then a complete expansion of the spine and rib-cage was 

effected very quickly at the peak moment of the jump, which 

approached a split position easily, and maintained the 

position for a period of time greater than that of the 

dancer who did not allow the relaxation/slight contraction 

previous to the jump. 

From the point of view of the X and Y-axes analysis, 

there is a species of pulsations that occur along these 

axes while a dancer is moving, the increments of which are 

obviously not apparent to even most teachers as they watch 

the dancer performing the requisite steps. In modern 

dance, which makes very overt usage of the contraction, 

this is not a particularly telling point—particularly when 

used in tandem with the concept of 'breath', or breathing 

while one dances; although, even here, if the effect is 

used too mechanically, one still can observe good and bad 

dancers, and relate it to the principle of a mechanistic, 

rather than an organic approach to movement. 

Ballet, as was pointed out in previous chapters, was 

evolved according to the architectonic aesthetic, which can 

be converted easily into a mechanistic mode. However, the 

gifted dancer either learns this method of moving the two 

axes, or breathing with them, intuitively, or picks it up 

from a teacher who can analyze it or simply demonstrates it 

in his or her way of moving. 
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The plie itself, which will expand the X-axis of the 

hips if pushed to its bottom limit, has an analogue in the 

rib-cage, and therein lies the problem: if a dancer 

maintains a complete pull-up during the plie. the X-axis of 

the rib-cage will not relax, or slightly contract at the 

moment of the plie, and the effect mentioned in the sisonne 

above, will not occur. If instead, from the point of view 

of a kineseological analysis, the dancer is encouraged to 

relax the trapezius at the bottom of the plie, then the 

spine (the Y-axis, for our purposes) can also shorten 

slightly, allowing the expansion of both axes at peak 

moments of any given step. Apparently, the spine acts in 

an incremental manner analogous, if not identical, to that 

of the incremental mode of calculus, with the energy lines 

along the limbs, and into space being multiplied in effect 

at the peak moments of differing steps. 

Indeed, George Zoritch, a great dancer, premier danseur 

of the Ballet Russe de Carlo, used to teach that one should 

quite literally contract, in the sense employed overtly in 

Graham technique, at the moment before jumping into a pas 

de poisson. in which the body arcs backward in the air with 

the legs held tightly together for a count so that the step 

resembles a fish jumping through the air, from which the 

name of the step is derived. Without that overt contrac

tion, one cannot hit and hold this very difficult position 
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in the air. 

There is a simpler method of achieving the relaxation of 

the rib-cage at the bottom of the demi-plie. but it is no 

longer in vogue. This usage apparently goes back to Olga 

Preobrajenska, who defected from the Marynski Ballet 

School, (St. Petersburg School, now called the Vaganova 

Choreographic School) to Paris, where she was the great 

teacher of a host of dancers who fed the Diaghelev Ballet, 

and the Ballet Russe de Monte Carlo. George Zoritch, one 

of her pupils, passed on this information, which consists 

of the simple method of slightly relaxing the elbow of the 

arm in second downward during the first half of the plie. 

and then lifting the elbow ( the elbow always rounded, and 

maintaining a plane that slightly slopes from the shoulder 

to the hand, without the wrist or elbow breaking downward). 

When this slight relaxation of the elbow is effected, the 

trapezius relaxes, and then comes back into play on the 

part of the step where one straightens the knees. Then, as 

a grand plie is performed, the port ̂  bras always starts 

with this slight dropping of the elbow, and the requisite 

relaxation and subsequent expansion of the rib-cage takes 

place naturally, built into the technique. 

The Vaganova method, referred to earlier in this text, 

has another method for instituting this effect—once again 

deceptively simple. As the dancer stands in position to 

start an exercise, with the outside arm always in low 
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fifth, on the two counts prepatory to the opening port de 

bras through the center to a la seconde. there is a slight 

opening 'breath' of the arm outward from the body to a 

small degree, and then the performance of the opening port 

de bras. This institutes any exercise at the barre, or in 

the center, with the opening and closing of the rib-cage, 

so that the aforementioned movement of the X-axis of the 

rib-cage is built into the beginning of each movement. It 

gives a different manner of movement quality to the dancer 

from the beginning of his or her training. 

These principles apply to pirouette analysis also, but 

obviously are more complicated: 

1) Push the heal hard into the floor just before the 

moment of releve. opening the X-axis of the hips, and 

engaging the inside muscles to a deep degree when the 

releve occurs, and; 

2) Open the arm, particularly pushing outward strongly 

with the elbow, which is used with considerable 

strength and tension, and expand the X-axis of the 

rib-cage simultaneously at that moment of this second 

plie; 

3) Pull up the Y-axis of the spine at the moment of 

releve so that the pirouette will hold while turning; 

4) By effecting these movements, the torso maintains 

an expansion of both axes while turning, and the push 
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of the heel into the floor during the second plie will 

ensure a straight and steady leg for the turn, with 

the inside muscles, as well as the quadruceps, holding 

solidly. 

5) Slight contraction just before hitting the ending 

pose, as ending a pirouette is different from the 

turning of the pirouette. 

6) Expand both axes strongly in order to make the 

ending position solid and still, as the ending is just 

as crucial as the turn itself. 

Another important way of achieving this quality of 

breath in ballet, and learning from an early age the 

variation in usages of energy, can be learned on 

consecutive, traveling bourrees. where the body relaxes 

into a soft position, usually with the arms in middle 

third, and the head slightly dropped, just before the 

bourrees begin; the port de bras then should not just move 

through the positions, but build the energy usage to a 

point of climax (ordinarily when one or both arms are above 

the head), then soften slightly into the next movement. The 

teacher may choreograph these movements of the port de 

bras. and the moments of relaxation into the combination, 

varying them, and hopefully using differing types of music 

so that this important manner of varying energy during a 

phrase can be taught in the classroom. 

Obviously, these are only a few hints as to teaching 
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methodology for training the ballet dancer to use energy 

design in his or her dancing, and must require a great deal 

of energy and thought on the part of the good teacher in 

order to train the dancer for the much more complex 

questions of interpretation of roles that is presxamably to 

follow. 

The following three charts make some attempt to 

elucidate two points: 

1) There are moments of quickly accumulating energy for 

certain steps that r\in through all movement in ballet (and 

obviously in other dance forms; however, this analysis is 

limited to ballet technique). For purposes of simplicity, 

I am calling these 'energy nodes,' and their existence did 

not become apparent to me until I attempted to chart a 

small combination from a ballet where the energy usage had 

to be very precise in order to achieve both the musical and 

emotional effect that I, as choreographer, wanted to happen 

in the performance of these steps. 

2) There are, at least, two major ways of relating to 

the space in which the dancer works: 

a) The horizontal plane, through which the dancer is 

moving primarily in the first three sections marked off 

(actually representing bars of music); 

b) The vertical plane, represented on the chart, in the 
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section following the double vertical line. 

Moreover, the relationship between the energy nodes is 

also intrinsic to a change from the horizontal mode to the 

vertical one; this change would involve major energy nodes, 

as opposed to the minor ones that seem to be involved in 

the movements that stay within one plane. There are also 

medium energy nodes, as the third chart will show. In the 

following example, the first movements, which will be 

explained at the bottom of the page, are in the horizontal 

plane, and involve said minor energy nodes. The transition 

to the vertical mode involves a major energy node. 

And, in ballet, this accumulation of energy for any such 

node always involves the movement of the arms through low 

and middle fifth, usually so quickly done as not to be 

apparent to anyone but an experienced dancer, teacher, or 

choreographer. Moreover the speed of this transition of 

the arms depends upon the steps (whether adagio, allegro, 

or some combination of both). The sorts of energy involved 

can be rather directly related to dimuendos and crescendos 

in music, where there are obviously highly evolved 

techniques for notating and teaching them. This also takes 

place in dance, but has received very little analysis, 

particularly in ballet, where it would seem that the 

majority of dancers don't receive any attention from their 

teachers as to this aspect. (Cf. Charts on the next three 

pages.) 
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These charts involve only a tiny seqfuence from a 

particular combination, and are used simply as a means of 

elucidating, in a particular example, the use of energy and 

energy nodes; moreover, I have tried to give as concrete an 

example as possible of the principles involved, as the 

notion of energy nodes is an original term, at least where 

this particular teirminology is involved. The way that 

energy design is or would be used in any given combination, 

interpretation, or performance of a specific role would be 

enormously enlarged upon by the coach or choreographer; and 

one of the problems of contemporary ballet is that much of 

the staging of any given ballet is now done through video 

tape, Benesh notation, or simply memory on the part of 

those incredible individuals that can remember ballets from 

the past by heart. But much of the impact of any new and 

innovative ballet or modern choreographer usually comes 

from their perception of this energy design, and such a 

choreographer's highly detailed coaching in precisely how 

it is to be achieved in rehearsal and performance. 

Although this point could receive a good deal more 

explication, for the present, I would like to return to the 

general thrust of the argument about how ballet and music 

can be viewed as languages, given in the early chapters of 

the work. 

In Chapter 2, it was stated that: if this hypothesis 

about the extension of mind is viable, what explanatory 
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power does it have over the usual view about the nature of 

res coaitans? I would like to suggest at least six ways in 

which it might provide some insight: 

1) The matter of the critical role of 'intentionality' 

in the use of language, being presently discussed by such 

philosophers as Micahel Harnish and John Searle. Even so 

simple a matter as intending to raise one's hand and then 

proceeding to do so, based on that intention, has no 

satisfactory explanation; 

2) The absolutely unexplored nature of 'projection', 

that most critical factor of the effectiveness of a stage 

performer; 

3) The means whereby the hitherto unbreakable sub

jective/objective split might be healed; a key to the 

mind/brain problem; 

4) It would provide a vehicle for the now mysterious 

phrases such as 'mental energy', or energetic states of 

mind —a phenomenon extremely well-known to any teacher of 

these arts, as well as the related forms of drama. This 

would provide a key to the sort of energy on which a 

musician, and most particularly a dancer, must draw in 

order to even approach his or her work. Years of effort in 

these disciplines are applied to the precise manner in 

which such artists are expected to practice his or her art; 

5) It provides a key to the relationship between a 
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formal description and a physical description; problems 

which are insurmountable on the automata theory of mind to 

which Turing, st al.. gave such an enormous amount of 

thought, without ever finding a satisfactory means of 

bridging the gap. 

6) It provides an apposite vehicle through which the 

arts of music and dance (at least) effect a reflection (or 

mimesis) of the mind. 

As to Criterion 1, the matter of intentionality in using 

a language, where one has the intention to speak a sentence 

meaning a certain thing by it, in ballet and music, one has 

the intention of organizing energy in a certain fashion in 

order to express certain types of information that relate 

to the work of airt in question, and what form of mental 

reality they are meant to express. The steps in ballet, 

and the notes in music are the forms of symbolic 

representaion of this information (as words are the forms 

of symbolic representation in the spoken language—what 

Hofstadter calls "a string of symbols.") 

One might further recall, in reference to this, the 

conundrim of the analytic philosophers about the possible 

meaning of "The present king of France is bald." This 

sentence makes no sense if one believes that language 

refers only to facts in the external world, as there is no 

present king of France to be bald, and yet the sentence 
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makes perfect sense which any of us recognizes. 

The theory also eliminates the odd statement that all 

works of fiction (and presumably other works, such as plays 

or ballets about fictional plots) are 'false.' A new set 

of criteria have come into existence, many of which have 

yet to be explored if the theory here propounded is given 

credence. 

Nevertheless, an avenue has been suggested that would 

make possible new areas of investigation, and give 

aesthetic research a new area of possibilities that were 

excluded under the old theories that eliminated value 

systems, such as aesthetics and ethics, from serious 

philosophical consideration. This could be important, as 

the serious exclusion of value systems, and the corellative 

claim that science is 'value-free' has caused no small 

amount of anguish on the part of many thinkers in the 20th 

century. The present, prevalent area of eurt that has 

degenerated into mere entertainment most probably is 

directly related to this claim that serious thinking is 

related to scientific and analytic forms of philosophy, as 

well as other very serious phenomena that I am not 

investigating specifically. 

By allowing that the arts, here most carefully analyzed 

in terms of music and dance, as well as a somewhat sketchy 

analysis of aspects of drama, are involved with the organi
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zation of information in a specific, existent mental space 

that has some form of spatial projection, and that 

therefore allows that spatial aspect to be mapped onto 

physical space, as in ballet or other forms of dance; one 

is no longer stuck with the utter impenetrability of 

theoretical explanation that goes with the traditional way 

of looking at the arts. 

Criterion 2, which raises the aspect of 'projection,' 

the ability of a good, or great, performer to send a much 

stronger form of communication to the audience than 

average, would cease to be the mysterious entity that it 

presently is under the former theories. Projection simply 

becomes the ability to send the energy design of a given 

work to a much more extended point in space (presxamably to 

the back of the theatre, and to those patrons who sit in 

that area), and can be developed in the studio by various 

means. 

One of the strong points of the Vaganova system, as 

explained in a previous chapter, is that the young dancer 

is taught projection at the barre by the use of the poses 

in which he or she is trained to send energy (project) 

through his or her eyes toward certain positions that are 

to be thought of as located in the theatre, not the studio, 

(one may refer to the previous chapter for this 

information.) 

A small proof of the importance of projection within a 
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ballet company is illustrated by the point in time when the 

Sadler's Wells Ballet (later to become the Royal Ballet) 

transferred to Covent Garden, a much larger theatre than 

the tiny Sadler's Wells Theatre, and for a period of time 

could not perform successfully because of the enormously 

greater problem of projecting the performing energy to 

these increased dimensions. Obviously, Ninette de Valois 

realized and rectified the problem with time, as their 

success became even more notable after a while in the new 

theatre. 

As to Criterion 3, in which the matter of the mind/body 

problem is mentioned, since this theory gives a belief as 

to the actual existence of mind as having a real extension 

and being of its own, it is reasonable to assxime that the 

mind is, in ways partially explored by neurology, mapped 

onto the brain. But since the mind is accorded an 

ontological status of its own, this is not so mysterious an 

occurrence as in the reductionist theories which try to 

claim that mind is simply a physical phenomenon that really 

is just the set of neurological responses operating within 

the brain, and is nothing real or separate in its own 

right. This latter point of view cannot explain any of the 

points explicated throughout this text, and indeed, on the 

reductionist point of view, none of the science of 

psychology, or behavioral science is really possible. 
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except by going back to Skinnerian assiiinptions of 

stimulus/response7 this was, of course, probably the major 

issue that Noam Chomsky attacked, and, as his theories for 

the existence of the intrinsic nature of the mind show 

(somewhat sketchily indicated in the first chapters of this 

treatise), none of the phenomena of language make any sense 

without such an assumption. 

Knowledge of a language involves the ability to assign 
deep and surface structiires to an infinite range of 
sentences, to relate these structures appropriately, 
and to assign a semantic interpretation and a phonetic 
interpretation to the paired deep and surface 
structures. This outline of the nature of grammar 
seems to be quite accurate as a first approximation to 
the characterization of "knowledge of a language".... 

If this approach is correct in general, then a person 
who knows a specific language has control of a grammar 
that generates (that is, charaterizss) the infinite 
set of potential deep structures, maps them onto 
associated surface structures, and determines the 
semantic and phonetic interpretation of these abstract 
objects.... 

...An infinite class of deep structures... can be 
generated by very simple rules that express a few 
rudimentary grammatical functions if we assign to 
these rules a recursive property—in particular, one 
that allows them to embed structures of the form 
[...]s within other structures. Grammatical 
transformations will then iterate to form, ultimately 
a surface structure that may be quite remote from the 
underlying deep structure. The deep structure may be 
highly abstract; it may have no close point-by-point 
correlation to the phonetic realization. Knowledge of 
a language—"linguistic competence," in the technical 
sense of this term discussed briefly in the first 
lecture—involves a mastery of grammatical processes. 

("Linguistic Contributions: 
Present," 
Language and Mind; pp.30-31.) 

Moreover, as I have argued for sets of transformations 
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in the arts, particularly elucidated here in terms of 

ballet in Chapter 8, as well as sketchily mentioning some 

of the sets of transformations of music, there is no reason 

for believing that the phrases of music and dance do not 

act in a similar fashion, with deep structure embedded 

within the surface structure of these art forms considered 

as languages. We know from anthropological research, that 

the languages of music and dance are as old, at least, as 

the spoken languages are. 

And as Chomsky argues at length, giving considerable 

historical evidence for credence in this theory, there 

cannot be innate structure for the generation of language 

without assuming the innate structure of the mind— a point 

which no amount of Skinnerian psychology can ever counter. 

Hence if this theory of linguistic structure is 
correct, or near correct, some nontrivial problems 
arise for the theory of human learning. Specifically, 
we must ask how, on the basis of the limited data 
available to him, the child is able to construct a 
grammar of the sort we are led to ascribe to him, with 
its particular choice and arrangement of rules, and 
with the restrictive principles of application of such 
rules. What, in other words, must be the internal 
structure of a learning model that can duplicate this 
achievement? Evidently, we must try to characterize 
innate structure (underlining mine) in such a way as 
to meet two kinds of empirical conditions. First, we 
must attribute to the organism, as an innate propertv. 
a structure rich enough to account for the fact that a 
postulated grammar is acquired on the basis of access 
to data; second, we must not attribute to the organism 
a structure so rich as to be incompatible with the 
known diversity of languages.... Within the empirical 
bounds just stated, we are free to construct theories 
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of innate structure and to test them in terms of their 
empirical consequences.... ("Linguistics and 
Philosophy"; Lancmaae and Mind; p.170) 

If ballet, music and the other art forms also have a 

structure, and a set of transformations, to which human 

children respond as they do to the spoken language, then it 

seems that the same argxaments can be taken to apply to 

their usage—almost any child can spontaneously sing along 

or'dance along' with a leader; indeed, the whole principle 

of teaching these arts in a way that builds upon this 

innate ability presupposes this ability. This seems to 

argue for the same innate response to these languages as to 

the spoken language. 

But, as the above analysis of the sets of 

transformations in music and dance have been seen to be 

derived from a combination of empirical as well as 

mathematical criteria, it would seem that they also fulfill 

Chomsky's requirements. 

Moreover, there is further evidence about the innate 

reaction of the human mind to movement in stage space; this 

is derived from Doris Humphrey's The Art of. Making Dances. 

and although her discussion of this matter is too lengthy 

to quote definitively, I would like to give a substantial 

enough amount of the information to make the point: 

For a stage is a highly specialized kind of space— 
not, like a studio, bounded by four walls, windows. 
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mirrors, chairs, and whatnot; nor is it wide open like 
a meadow or a beach.... 

It seems obvious, with even the most superficial 
thought on the subject, that the stage, a place for 
communication, has some veiry special attributes 
spatially, which can be made to help choreography or 
injure it, according to the landerstanding of the 
composer.... 

First, consider the four comers. They are architec-
ally supported by four verticals. Those in the back, 
made by a leg and the edge of the backdrop, will sym
metrically freime an emerging figure; down front, the 
proscenium vertical and the leg directly behind it 
have a great effect on the figure. Stand a dancer in 
any of the four corners, and note what happens. The 
upper two make the figure seem important with a 
remoteness which suggests, if there is no other 
specific mood, a heroic beginning. The powerful 
verticals energize the body; it seems to be upheld by 
walls of both physical and spiritual strength....The 
two upper corners, far more than the downstage two, 
convey a strong impression of significant beginnings 
because they have not only the two verticals, but 
lines racing to them from various parts of the stage 
to form right angles—always meUcers of conflict and 
power. There are two of these from the top and two at 
the stage level, which, with the two verticals, make 
six strong supports in the upper two corners. Add to 
these one more factor: the invisible diagonals which 
stream from the upper corners to the lower. These are 
certainly there in spite of the fact that you cannot 
see them. Put the dancer to walking on one of these 
diagonals from up right to down left, and he is moving 
on the most powerful path on the stage. Even without 
lifting his finger, the eye will cloth this figure 
with a heroic strength, all made merely by the use of 
the architecture of the stage space. 

Note some changes in emphasis as this figure walks 
slowly on its diagonal way. Two steps away from the 
comer, the six supporting lines no longer operate, 
and the figure is alone on an adventure in which he 
leaves his stronghold. He even seems too courageous 
and foolish in leaving his corner, yet we are aware 
that he must fare forth and test his own strength. 
There is a precarious weak spot on the way—the corner 
is far behind, the fortress of the center is not yet 
gained. Will this expose his weakness or will he 
resolutely carry himself on, with the original 
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momentum and purpose? Now the power of the center 
begins to fortify him—the center, where there is no 
precarious conflict, which balances him and upholds 
him. I have often tried to estimate the forces 
operating on the center of the stage and never quite 
decided on the whole array. I should say that there 
are at least eleven lines converging on it, plus the 
psychological security of the symmetrical design. 
This, commonly called by its misnomer, "dead center," 
is without doubt the powerful single spot on the 
stage, yet there is a cxarious weakness about it. 
After being made aware of the strength of the center, 
students will compose whole sections, even complete 
dances, in this area. But after a short while, the 
power begins to fade, almost as though the electricity 
had failed, very soon, unless the the movement is 
completely absorbing, we are restless; the magic of 
the center is gone. In fact, all the areas seem to 
have a sensitive waxing and waning rhythm. All of 
them will wear out from overuse and must be refreshed 
and energized by use.... 

("Design, Part 4," The 
Art of Making Dances; 
ed. Barbara Po11ack; 
Grove Press, Inc.; New 
York; 1959; pp.72-76) 

In the above quotation, Humphrey emphasizes two aspects: 

the mathematical and geometric properties of the stage 

space itself, plus the psychological effects associated 

with various points upon or within that stage space. 

Although as eminent a critic as John Martin accorded ballet 

(as opposed to modern dance) only as having the status of 

"spectacular dance," nevertheless, any really good ballet 

choreographer should know and give careful thought to the 

aspects that Humphrey brings forth in her book; the 

instinctively fine choreographers of ballet already know 

this information, as a careful analysis of their ballets 

would show. 
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Phrases such as "heroic," "too courageous and foolish in 

leaving his comer," "the fortress of the center," "Will 

this expose his weakness or will he resolutely carry 

himself on...?", show that the mathematical aspects combine 

within the stage space to present a total gestalt of 

mathematics and psychological effect, and this applies to 

any piece of choreography, whether ballet or modern in its 

inception, or to those pieces which fortunately draw upon 

precepts of both fields of dance, without worrying over 

matters of doctrine. 

Indeed, there is no particular reason why an essentially 

balletic vocabulary cannot be adapted to expressionistic 

(to use Martin's criterion) uses. Much of the inadequacy 

of contemporary ballet choreography that one can see on 

television, if not in performance (as that is becoming 

increasingly more difficult for most audiences to see since 

the touring of the great companies has ceased), is due to 

the attempt of the choreographer to use only spectacular 

turns and lifts to express music that has a quite different 

import. And more and more, most ballet companies have 

resorted to either reproducing the classics, or doing some 

sort of slightly revised version of them. If 

choreographers in ballet could be trained according to the 

many fine criteria so carefully developed through the 

modern schools of dance, as well as fully understanding the 

full import of the great classic development of technique 
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as it existed during most of the history of this art form, 

there might be effected a much more powerful resurgence of 

the importance of ballet as a still living art-form. Two 

ballets that were singularly effective as to the mere 

develoment of the technical structure of class-room 

technique were "Etudes," perfromed by Ballet Theatre 

primariy, and "Ballet School," by the Kirov. It is more 

difficult to name specific instances of ballets that use 

both aspects, but Eliot Feld's work comes to mind, and 

there are obviously European choreographers who also do so 

without American audiences having any way of knowing about 

them. 

But to return to my original listing of the six criteria 

which I believe this theory to be capable of explaining: as 

to Criterion 4, which argues that the theory makes sense of 

the fact that certain students of the arts have highly 

energetic states of mind as they approach their chosen 

discipline, one has no difficulty in accounting for this 

fact once the existence of 'energy nodes' in dance is 

recognized (the analogue of dimenuendo and crescendo, and 

other variations in intensity, in music) with its twin 

ability to achieve projection in the theatre, based upon 

the application of this form of energy organization of the 

art form. Obviously, just as one may intend to raise one's 
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arm at a given point, in the same sense that one may intend 

to speak a certain sentence with a given internal meaning, 

so the act of intention—which is a mental act— applies to 

the language of the arts. The information from Doris 

Humphrey just given reinforces this point, as it adds 

psychological validity within the stage space itself to 

that of the energy uses of the individual dancer as he or 

she occupies these points in space, and their utilization 

within the piece of choreography. 

As to Criterion 5, which states that this theory 

provides an apposite vehicle for bridging the tremendous 

gap between a formal description and a physical 

description, much of the proof has already been implicitly 

covered. The insurmountable difference between the forms 

of description was based upon the implicit assumption that 

all formal descriptions, in order to be linked to a 

physical description had to be reduced, in the sense of 

physical or materialistic reductionism, to a series of 

events in the physical universe; this, as originally 

stated, depended upon the belief that res extensa had a 

primary reality to it that res coaitans. with its lack of 

extension in any comparable manner, could not match. 

By claiming that res coaitans has just as 'real' a form 

of extension, but one that operates within the mental 

universe, and which is accessible to, and used by, the mind 

of the artist (or any language speaker, for that matter), 
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the language speaker then extends the formal description of 

the language being used into the physical apparatus onto 

which that formal description is then mapped. In this 

particular treatise, obviously I have attempted to show how 

both the mathematical aspect of ballet (and music to a very 

limited extent) and the associated psychological aspects of 

both the dancer and the stage space in which he or she 

operates contribute together to create an entire gestalt 

that becomes visible on and within the bodies of the 

dancers as they move through time and space. The 

recognition of both intention in the role of speaking a 

language with meaning, along with the existence of energy 

projection in music, dance and drama, make apparent the 

existence of this extension of the mental realm into the 

physical one. 

In our actual role as language speakers of any kind, 

these elements are inescapable. To theorize that one 

speaks a language without intention, or any mental energy 

involved, is to reduce the human to the status of an 

automaton, and raises again the spectre of physical 

reductionism, with which I have taken such strong issue. 

The reader will have to introspect himself to see if it is 

actually possible to use a language with any meaning minus 

intention; and as been mentioned before, the most eminent 

philosophers of language, such as Harnish and Bach, 
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following John Austin and John Searle, accord intention an 

indisputable status. While they limit their analysis to 

the way that language is used to that of a sincere 

dialectical exchange, I have attempted to show just how 

some of these same aspects of intention are used by a 

performing artist. 

As to Criterion 6, that states that the theory shows 

that art provides a vehicle for the reflection, or mimesis 

of states of mind, or sets of combinations of states of 

mind, one needs to review the entire body of the text to 

remember how this occurrs, as the matter involves the full 

theoretical unpacking to reveal this process. Toward that 

end, I would like to attempt a siammation that draws heavily 

upon one of my original sources: that of Gordon Epperson's 

The Musical Symbol: A study of the Philosophic Theory of 

Epperson's claim is that music is a form of 

nondiscursive symbolism: 

The richness and persistent euphony are facets, 
indeed, of what we are defining as the musical s y m b o l .  

Clearly, I am meiking use of an analogy. Martin Buber 
does the same when, using music as a point of 
departure, he says that true inwardness is a polyphony 
in which no single voice can be "reduced" to another. 
The intricacy, the richness, may in the apprehension 
of certain modes of experience—the hearing of a Bach 
fugue, for example—be the fact of the matter. Truth 
in such an instance is not to be found in ignoring 
(nor in ignorance of!) the complexity of the 
apprehension, nor will the pulling apart of various 
strands explain the Gestalt. But it is a fact of the 
experience that cognizance is also taken of those 
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fugue, its separate voices. (p.168) 

But there is only the claim that music is a symbol, 

without any explanation of how, or what it is a symbol of. 

nor of how it's ontological signifcance can be explained. 

For instance, in quoting Carl Jung, on p.166, for 

corroboration of his theory, he encounters the following 

difficulty, but cannot resolve how one is ever to heal the 

underlying subjective/objective differentiation: 

But if we would approach to an understanding of 
psychological things we must remember the fact of the 
subjective conditioning of all knowledge. The world 
is as vtfg see it and not simply objective; this holds 
true of even the mind...The causal understanding of 
Faust enlightens us as to how it became a finished 
world of art, but reveals nothing of the living 
meaning of the poet. That meaning only lives if we 
experience it, in and through ourselves....The causal 
standpoint reduces things to their elements, the 
constructive standpoint elaborates them into something 
higher and more complicated. This latter standpoint 
is necessarily a speculative one. 
(C.J.Jung, Collected Papers on Analytical Psv-cholay. 

trans, by Constance E. 
Long (London: Balliere, 
Tindall and Cox, 1920), 
p.123.) 

But the interface theory of the mind, claiming that the 

mind is the 'surface' on which the interaction between the 

world of physical phenomena and of mental phenomena occurs, 

undercuts the diffficulties encountered so persistently by 

Jung, Epperson, Sullivan, et. al. The 'something higher 

and more complicated' no longer has to be viewed as a 

'necessarily speculative one,' as the theory in this work 
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posits a form of symbolic representation, a set of 

transformations, and a mimetic relationship between the 

language and the reality the user of that language is 

attempting to effect. 

Moreover, drawing heavily upon Hofstadter's analysis of 

analogy and symbol in the use of a language in Goedel. Esc-

her and Bach. I attempted to make the matter of symbolic 

representation somewhat less opaque, rather than simply 

identifying music (and, by implication, dance) as a symbol 

of something that is mysterious and not really analyzable 

to any further degree. 

Moreover, by appealing to Chomsky's theory of the innate 

structure of the mind, one can make sense of matters of 

psychology and its relationship to language usages of both 

the spoken one as well as the artistic usages that are 

unexplored on any other theory: 

The further modern psychology has probed into the 
distinctive quality of the work of art, the more it 
has tended to recognize the presence of autonomous 
processes of organization within the nervous system, 
and to attri-bute to these processes the formal 
characteristics that constitute the aesthetic appeal 
of the work of art. 

(Herbert Read, The Form of 
Things Unknown; Horizon 
Press; New York, 1960; p.55; 
quoted on p.167 of Epperson.) 

Moreover, Epperson goes on to claim that: 

It was remarked by Gurney, as it has been suggested by 
Roger Sessions and others in our own day, that musical 
processes suggest in their lineaments similar 
movements in the physical world and in the hioman 
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psychophysical organism. The archetype, says Jung, 
"reveals itself to psychic introspection—so far as 
inward perception can grasp it at all—as an image, or 
rather a type which underlies not only the psychic 
equivalences but, remarkably enough, the 
psychophysical equivalences too. (p.277 of Jung). 

The archetypal configurations of human consciousness 
are no doubt prior to, more universal and more durable 
than any objective image.... (Epperson, p.170) 

These references give further depth to his theory, but 

they are still minus the extra work done by the theory 

propounded in this work that includes a somewhat more 

precise explanation of how artistic languages, via the 

encoding processes, as well as the aforementioned sets of 

transformations of any specific language work, and that 

language's mimetic relationship to the mental and physical 

universes, proceed. 

In reference to Aristotle's theory, Epperson says: 

The phenomenon of catharsis is related to the 
objectivity of the symbol: and the degree of catharsis 
to its univerality. It is essential in investigating 
aesthetic experience that levels of that experience be 
recognized and admitted. Only that which has been 
objectified can be contemplated, can be understood. 
Even before any consideration of levels becomes 
pertinent, we must get beyond the precognitive musical 
stir. The effectiveness of catharsis—and here even 
its possible moral benefits may be admitted—would 
appear to be related to the clarity with which images 
are presented to the understanding: presented not 
merely to the discursive understanding, but to what 
Maritain calls the "Illviminating Intellect." 
(p.178) 

But none of this could be true were there not an actual 

field (that of the extended and existent res coaitans^ to 
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which it applies. Outside of some such context, the 

imputation of 'universality' has no understandable meaning, 

beyond rather vague references to transcendental terms that 

are consistently stxabbom as to definition as long as the 

subjective/objective differentiation is still maintained. 

(I am not implying that there are no transcendental states 

that are important and actual—just that, for the purposes 

of this discussion, it is preferable to be more specific 

and not to appeal to areas taken from the original 

theological thought, which is way beyond the scope of this 

work.) 

Moreove, I have tried, in the section devoted to the 

dramatic usage of language, to be more specific about just 

how this art—as well as the other arts that make use of 

dramatic structure, such as works of dance—is a moral 

tool, beyond the ken of any analytical philosophical work, 

which has, following Russell and the Logical Positivists, 

eschewed the normative fields. 

Hopefully, the theory given in this treatise will offer 

a beginning of a means for healing the split between the 

arts and the sciences that has so plagued this century. As 

it is indisputable that music and ballet have mathematical 

foundations, at least one of the major advantages accorded 

to the sciences over the arts can be seen to be 

unwarranted. Furthermore, by recognizing that all 
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languages, spoken, musical, dramatic, balletic, or 

whatever, have their own set of transformations, in 

addition to their own form of symbolic representation, the 

spoken language no longer can be accorded its privileged 

status. 

After all, Bertrand Russell did say that 'man's greatest 

achievements were mathematics and music, but that he chose 

to deal only with mathematics,' as presxamably music was too 

mysterious to analyze, in spite of its importance. 

Although much mystery still remains (thankfully) to the 

full understanding of how many of the elements analyzed in 

this work come to have such tremendous effects upon 

mankind, still a beginning has been attempted, and perhaps 

a tiny amount of light brought to bear upon matters that 

have hitherto remained either mysterious, or inexplicable 

upon the old ontological assumptions which we inherited 

from the seventeenth century (as well as the body of theory 

from earlier centuries that contributed to the scientific 

revolution of that period). 

And in addition, hopefully, this approach can provide a 

vehicle for further research that would shed even more 

important light upon a sxibject that has long puzzled theo

reticians, as well as laymen, that love the arts, but 

cannot find a philosophical means of defending their 

importance to those who dismiss them as unimportant or 
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irrelevant. 

That the arts are both important and relevant may 

possibly now be a matter of respectability and intellectual 

credibility, and cannot be dismissed without countering the 

points raised in this work. 

In Chapter 2, I raised the issue of whether the arts 

should be included in young children's education, and have 

offered a theory in the chapters 6 and 7 relating to the 

relationship of analogic and conceptual thought within the 

use of any lemguage that raises some serious issues eibout 

the development of intelligence through artistic education, 

as well as through the standard curriculum. This may 

perhaps raise the possibility of further research into 

these issues, as well. 

Or so one might hope. 
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