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1 Introduction

The third book of Aristoxenus' Harmorica Elementa® is presented as a collection
of thcorems; arranged systematically, though without the rigorous precision of
Euclid's Elements or the Sectio Canonis, Aristoxenus’ style is more conversational,
and he does not preserve all the decorous formalities that we expect of an axiomatic
systeni. In particular, he does not explicitly enunciate, at the outset, the axioms and
assumptions on which his reasoning will be based, and the reasoning itseif leaves gaps,
steps that the reader must full in for himself.

The general intention is nevertheless clear. He announces a scries of propositions,
and offers for each of them what purports to be a deductive proof. The proofs of later
propositions often use as premiscs propositions that have been proved already. Andin
the carlier proofs, which necd to be derived from more fundamental principles, Aris-
toxenus to some extent makes up for his failure to provide a preliminary list of axioms
by spelling out, in the course of individual arguments, the premises on which they rely.
Where he does so, the premises turm out to be principles established in the course of
books | and 2, on the basis of arguments that are partly dialectical, partly inductive,
and arc ultimately grounded in asscrtions about what the car of an educated musician
will perceive as melodically [egitimate.

A carcful reading of the theorems reveals gaps in the workings of the proofs. These
gaps arc not always constituted by the mere suppression of inferential steps: often they
demand the insertion of additional premises, and it is difficult, in a substantial number
of cascs, to decide cxactly what these should be. It is natural to turn back to books 1
and 2 in the scarch for principles and assumptions that will do the job. Aristoxenus
even offers a hint about where to look, when at the beginning of book 3 a proposition is
said to follow £x 1dv Unoxcpivwv (58.24). Inthat instance he specifies the particular
unoxraptvov on which he is relying, and we may expect it to be significant that the
principle in question appears, with others, in lists of fundamental propositions givenin
both the previous books, sometimes introduced by the injunction UmoxcloBw (sece
especially 29.1-34, and 53.33-55.2). These lists, then, provide the obvious hunting
ground for the missing assumptions of book 3, and it is truc that principles capable of
supporting the problematic inferences can in several cases be found there.

But this is precisely where the most interesting difficultics begin. In the first place,
the Traxripéva suppressed in the proafs cannot alwavs be supplied so conveniently
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they have been listed previously, commonly import concepts of an entircly different
order from those involved in the principles to which the proofs refer explicitly; and this
calls into question the purpose of the entire project.

The apparent objective of the theorems is to establish the order in which intervals
of various sizes may legitimately follow one another in a melodic sequence. Aristox-
cnus is mainly concerned here with melodically incomposite intervals (doOvBeta
Sixomipata), that is, with intervals between whose boundaries no note may
legitimately fall: by establishing which such interval may follow which he is proving
propositions about what we would call ‘scales’. (Intervals of sizes that are incom-
posite in one genus of scale may be composite in another, but the complications
introduced by this fact may be ignored for the present.) The point that needs emphasis
is that the intervals in question are for the most part identified by their sizes (peytfn),
that is. as tones, ditones, semitones, and so on, and that the propositions proved arc
mostly about sequences of intervals of specified pey£On (e.g. that onc incomposite
ditone may not be placed next to another). Correspondingly, the primary principle on
which Aristoxenus explicitly calls most often is itself a rule about the compass of the
interval that must be occupied by a sequence of lesser intervals. It states that

any note must cither form with the note fourth in order from it

(inclusive) the concord of a fourth, or with the fifth in order the con-

cord of a fifth, or both,
Since this pervasive law, which I shall call L, treats notes merely as the boundarics of
intervals, it could be paraphrased as the rule that if we move from any point on the
scale through a series of incomposite intervals, either the first three must sum to the
interval of a fourth (which for Aristoxenus is 2% tones: see 24.4-10, 56.13-58.5), or
the first four must sum to the interval of a fifth (3% tones), or both.

Let us use the word ‘quantitative’ to refer to the conception of an interval as iden-
tified only by the size of the *space’ that it occupies on the continuum of pitch, and to
propositions about the properties and relations of intervals conceived in this way.
Then it is very easy to receive the impression that Aristoxenus’ project in book 3 is to
dcerive quantitative propositions about intervals from cqually quantitative premises. If
the latier arc treated as autonomous principles, and are not derived in their turn from
anythingelse, it will follow that the rules of melodic sequence can be expressed strictly
quantitatively and rest on intrinsically quantitative foundations. The laws to be dis-
covered by the science of harmonics would then be expression of the ‘natures’ of inter-
vals of given sizes, and of the ways in which these quantitative natures can be
interrelated.

This impression of what Aristoxenus is attempting is hard to avoid, but it is
entirely mistaken. It would indeed be extraordinary if it were correct, given what he
says clsewhere about the limitations imposed by a merely quantitative conception of
the subject. A consideration of the various magnitudes of intervals as such tells us
nothing of any importance in harmonics: once he even claims that the study of mere
size constitutes no part of the science at all (40.11-15). In another methodological
passage he says that while it is the task of our hearing to grasp magnitudes, by Suavoia
we study something quite different, which he calls SUvapig (33.6-9). This suggests
that a arasp of the sizes of the intervals comprised in a melodic serics constitutes a
starting-point but not the end-product of the science. They are among its data: we
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ositions that they entail and explain (sce 43.25-44.20), but in so doing we have
shifted into a new conceptual framework. The propositions to be proved are not about
magnitudes as such: hence neither are the principles: and, conscquently, the prin-
ciples themscelves are not mere generalisations of the data about the magnitudes that
are given to perceplion. These principles must have a status like that of explanatory
hypothescs, perhaps suggested somehow by the quantitative data but not entailed by
generalisations from them, and displaying them as consequences of truths of a more
fundamental order.

The key concept at the hngher level is that of duvayus. Aristoxenus attributes
SUvag to notes (pBoyyor), and secondarily also to intervals, defined not by their
sizes but by reference to the notes that bound them. Correspondingly, the Stvaug of a
note does not depend on the sizes of the intervals between which it is a boundary, nor
indeed on its pitch, but on a complex of other factors, most importantly its position in
the scquence of notes that constitutes a complete scalar system, a single complete
division of melodic space. The concept of melodic dUvapug is a ramified and slippery
one: much of what follows is an attempt to explicate it (but sce especially scction 7).
Broadly speaking, however, it may be said to represent the nature or character of a
note, expressed in musical practice through the ways in which it is capable of being
related to others. A notc's Sovaug determines what other notes it can follow and pre-
cede, and the melodic relations in which it stands to them: some but not all of these
relations are capable of being expressed quantitatively, that is, in terms of the sizes of
the intervals that separate one note from another. The crux here is that it is the nature
or duvapg of the note that determines these sizes, and not the other way about.

I shall try to show that the theorems of book 3 are best interpreted as resting on
principles of this ‘dynamic’ order, not on mere generalisations about the sizes of inter-
vals. Their prime objective is not to prove propositions about the possible orderings of
suchmagnitudes: itis to reveal the Suvapew of notes, these Suvépeg being partly, but
only partly, expressed in the sizes of the intervals whose boundaries they are. Since
the principles must be consistent with inductive generalisations about the magnitudes
of intervals, such gencralisations arc somctimes used as premises in the derivations,
and, since some of the Suvépeig of notes can be expressed in terms of the sizes of adja-
cent intervals, some of the conclusions are presented in this form. But it is the charac-
ters of the notes that determine, unify and explain the data, and Aristoxenus’ pro;ect is
very much one of unified explanation, not simply one of isolated proof.

It would be easy to proceed by pointing to passages in all three books where Aris-
toxenus makes methodological remarks that support the view I have outlined: some of
the relevant passages have already been mentioned, and section 7 will consider them
further. But this would hardly be enough by itscif to confirm my diagnosis of the puz-
zles of book 3, if only because an author's theoretical pronouncements about method
donot always square with what he actually does, The theorems will have to be worked
through indetail. Nor will it be enough to show that it is possible to interpret them from
the point of view I am recommending: they might be equally compatible with other
readings. In what follows I shall therefore adopt an indirect approach, beginning from
the principal alternative to my view, the superficially obvious interpretation that I take
tobe mistaken. That s, I shall start by sceing how far it is possible to go on the assump-
tion that the prapositions A ristoxenus is trving to prove. and the principles from which
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interrelations. Where this assumption breaks down I shall try to identify the principles
with which the quantitative generalisations need to be supplemented and through
which they are to be reinterpreted, and in so doing I hope both to establish that pro-
positions about the duvape of notes are fundamental and indispensable, and to
explicate the concept of melodic duvapg itself,

1t may be helpful to begin by setting out the more important structural fcatures of
the scales that Aristoxenus, as a matter of fact, believed to be melodically legitimate.
It is important to emphasize that at this stage it is an open question whether these
structures are assumed in advance of the theorems on the basis of educated perception
alone or are to be derived deductively from higher principles. The facts, in either case,
are briefly these.

First. melodic *space’ as a whole constitutes a two octave continuum. It may be
divided into various equally legitimate scalar sequences of intervals, but their
variations are limited by a fixed framework of divisions common to them all. This
framework forms the boundarics of a series of tetrachords, that is, of sequences of four
notes whose outer members span the interval of a fourth. The tetrachords may be lin-
ked cither in conjunction (cuvaei)), where successive tetrachords have a note in com-
mon(the upper boundary of the lower tetrachord, the lower boundary of the upper), or
in disjunction (SuatevEwg), where successive tetrachords are separated by an incom-
posite interval. This interval is always a tone. These rules would in principle allow
various different dispositions of the ‘fixed’ tetrachords within the double octave, but in
practice only one is allowed: this arrangement or structure is ‘fixed’ in the sense of
being invariable in all forms of scale, with the one qualification that 1 shall
mention immediately.

Above the fixed note at the bottom of the series (tpoohapBavopevog) stands
another fixed note at the interval of a tone(Undm Urat@v). This note is the lowest of a
tetrachord (the tetrachord Unat®v) whose upper boundary is the note Urén péowv,
and above this is a tetrachord in conjunction (the tetrachord péowv) whose upper
boundary is the note péon, an octave above ngoohapBavépuevos. Atthe interval of a
tone above the péom lies the next fixed note, the regauton, disjoining the tetrachord
utowv from the tetrachord duwetevypivwv, whose upper boundary is the viym
dicbevypévov. Finally, in conjunction with the tetrachord Sueteuypévw is the tet-
rachord YnegBolaiwv, whose upper boundary is the vijon UncpBolalwy, two octaves
above the starting point The system may be schematically represented as follows.

~ iy unecpBohalwv (the highest note)
tetrachord
ungobolaiwv

- viyon dubevypbvov
tetrachord
Sutcuypnbvov

- nagapion
tone I ,

— piéom
tetrachord
ptowv .

— Uném péowv
tetrachord
[ 2
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The qualification to be made is that as one proceeds up the series there is
an alternative continuation from the péon. Instead of moving to a tetrachord
in disjunction, one may continuc to a tetrachord in conjunction, the tetra.
chord ouvnpuévev. If we proceed by this route, the sequence is usually con-
ceived as ending at the top of this tetrachord without continuing to the
complete double octave. Above the péon, then, the series splits into a pair of
alternatives: this fact will be of importance in the thcorems. The divided
sequence can be set out in the following way.,

(1 vijtm Oncpbolraiwy
tetrachord
uncptolaiwy
> — vijo Suctevypivay
tetrachord . ¢
Suetevyptvwy vijen oumppévov
\ ) tetrachord
l— nagapion ouvnpévav
tone
néon
Undm péowv

Within the boundarics of cach tetrachord, in any form of the scale, two further
notes are located. These are ‘movable’ notes: the intervals that they form with one
another and with the bounding notes of the tetrachord differ in what A ristoxenus calls
different genera (yévn) of scale. There are three genera, the enharmonic, chromatic
and diatonic, and cach of the latter two occurs in several distinct and well defined
variants (xeéa). In fact, according to Aristoxenus’ conception of the matter, the
positions inside the tetrachords, admit of an indefinitec number of subtle variations
within any genus. Though the point at which a shift involves change of genus is deter-
minate, each genus may appear in an indefinite number of different xpbaL. This
becomes important in the theorems, but here it will be useful to set out three of the
tetrachordal divisions that Aristoxenus treats as familiar, as paradigm cases, one in
each genus. Since in any one variation of any one genus every tetrachord between
fixed notes has the same form, differences of xp6a and genus can be represented as
different divisions of any one such tetrachord: Aristoxenus generally takes the tetra-
chord ptowv as his standard example. ( The notes of this tetrachord, reading from the
bottom, are called Unam ptowv, ntagundm péowv, Mxavds ptowv and péo.)

I shall use the following abbreviations: ¢ = quarter-tone, s = semitone. 7 = tone.d
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genus the three intervals within the tetrachord, beginning with the lowest, areq ¢ d; in
one form of the chromatic (the tonic chromatic) they are s s 3¢/2; in the commonest
form of the diatonic (the chvtovov or sharp diatonic) they are s ¢ £. In tetrachords
bounded by fixed notes these intervals always occur in the same order: between such
boundaries the enharmonic sequence g g d, for example, cannot be replaced by d q ¢
orqdaqg.

These divisions of the tetrachord allow us to fill in the gaps in the two-octave sys-
tem in any of three ways: an indefinite number of others is permissible, as we have
scen. though the fixed framework must always be preserved. We may now proceed to
the unalysis of Aristoxenus® theorems, bearing in mind that it remains to be decided
how much of the structure set out above is assumed in advance of the proofs, and how
much is to be demonstrated.

Il Sequences of tetrachords

The first propositions in the book concern the ways in which tetrachords may be
linked to form sequences. One proposition is treated as fundamental, but several
others are set out, with supporting arguments, in response to a collection of dwtopiau,
puzzles or difficulties (these may perhaps be questions raised in discussion by Aristo-
xenus' students?®),

The initial proposition (58.14-59.5) gives little difficulty. It asserts that sequen-
ces of similar tetrachords must be either conjunct or disjoined by the interval of a tone.
Two points of terminology need explaining. Tetrachords are similar (6powa) if they
contain intervals of the same sizes in the same order. They are in sequence (8E#jc) if
cither the upper boundary of the lower is identical with the lower boundary of the
upper(i.e., they are conjunct), or the lower boundary of the upper is in sequence (£ij¢)
with the upper boundary of the lower. This definitionis givenat59.13-19, in response
to one of the é&nogiaL the circularity of its latter part is resolved at 60.10-61.4, where
itturns out that two notes are ¢&fjg if the interval separating them is melodically incom-
posite (doivBetov), that is, if it is such that in the given form of scale no note can fall
between its boundaries,

The proposition asserts, then, that similar tetrachords that either share aboundary
or are separated by a melodically incomposite interval must be either conjunct or dis-
joincd by a tone. It is said to follow &x T®v Unoxelpévwv (58.24), and the relevant
vnoxeLpévov is specified: itis the law mentioned insection 1 above, which we are call-
ing L. From L the proposition does indeed follow. If the tetrachords are conjunct, the
fourth note in order from a given note (inclusive) will stand to the given note at the
intesval of a fourth. If they are separated by atone, the fifth note in order will stand at a
fifth. If they are separated by anything else, neither condition laid down by L will
be fulfilled.

Problems begin with the group of propositions whose enunciation is stimulated by
the (nopiat. The droplo are listed at 59.5-12. In response Aristoxenus first gives
the definition of sequence (1 £Efic) as it applies to relations between ovotijnata
(groups of intervals, segments of scales), which1 have already mentioned, and goeson
to state five further propositions (59.19-60.9).

(i) Tetrachords that are £Efig in the first sense, i.e. conjunct tetrachords, must be
similar (5§9.19-23).
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melodically incomposite interval, are similar if the intervening interval is a tone
(59.23-27).

(iii) Tetrachords that are £Efig in the second sense cannot be similar if the inter-
vening interval is anything other than a tone (59.26-27). ( This proposition with(ii) is
cquivalent to part of the initial proposition of §8.14-59.5 which is reaffirmed at
59.27-33.)

The fourth and fifth propositions involve what seems to be a new sense of EEfic it
apparently means ‘belonging to the same sequence or scale’ without implying ‘adja-
cent’, though Aristoxenus does not explain it,

(iv) Similar tetrachords that are £Efjg can be scparated by a tetrachord, but only by
one that is similar to them (60.2-4).

(v) Tetrachords that are £Efic but dissimilar cannot be separated by any tetrachord
(60.4-6).

The only principle explicitly adduced in support of these propositions is L. Tothis,
along with the definitions of €Efjg and Spovog, we may add the simple fact that the only
subject under discussion is sequence of tetrachords. Aristoxenus does not commit
himself here to the thesis that all extended scalar sequences must be analysable as
strings of tetrachords: he is simply not talking about anything else at present. It
remains to be seen whether the thesis will in the end have to be assumed after all.

It can be shown very simply that propositions (i), (ii) and (v) do not follow from L
and the immediate context. If we fill in the double octave that constitutes melodic
space with a legitimate serics of diatonic intervals, wegetsstesetisteset. Thisisthe
‘correct’ sequence as Aristoxenus understands it, and if we assume that the bound-
arics of the tetrachords are the fixed notes, it must be divided in the patternt,stl,stl,t,
stt,s¢1. This sequence obeys all Aristoxenus’ rules, If, however, we ignore the fixed
notes (which have not been mentioned in the argument), several other analyses into
tetrachords become possible, forinstancets1,¢,51¢,¢5¢,1,5ttorts Lestt st st
orL,stt, st tsttsttortst st t,tst,t5t, ¢, and soon.

All of these divisions yield sequences of tetrachords, in conjunction or disjoined
by a tone. None of them breaches L. But they give counter-examples to proposition
(i), since they admit the sequence s ¢ ¢, £ ¢, tetrachords in conjunction but dissimilar; to
proposition (ii), since they admit ¢ 5 ¢, ¢, 5 ¢ ¢, tetrachords that are dissimilar but
separated by a tone; and to(v), since they admits ¢¢, ¢ 5 ¢, ¢ 5 ¢, where dissimilar tetra-
chords are separated by a tetrachord.

It is clear that either something has gone seriously wrong, or else Aristoxenus is
making assumptions that he has not announced. The obvious move would be to insist
that by ‘tetrachord’ he means “tetrachord bounded by fixed notes’, and that he is
therefore presupposing the framework of fixed notes set out in section 1. But this will
not do, in view of the plain implication of (iii) and (v) that dissimilar tetrachords can
appear in the same sequence. It is guaranteed by L that all tetrachords between fixed
notes in the same sequence are similar. A sequencesuchas¢stss(eestestt contains

dissimilar tetrachords only in the sense that between e.g. the second and fifth notes
there is a tetrachord of the form s ¢ ¢, while between the third and sixth there is one of
the form ¢ 1 5. But the third and sixth are not fixed notes: fixed notes in this sequence
form boundaries to tetrachords of no form buts ¢ £, Hence by ‘tetrachord’ A ristoxenus
cannot mean ‘tetrachord between fixed notes’.
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venient to postpone it until it can be related to problems occasioned by later pro-
positions. Here I shall give only a bald statement of two points which will be
devcloped in the sequel. First, the cccentricity of the alternative readings of the
diatonic series depends, from one point of view, on‘improper’ placings of the disjunc-
tive tone, If grounds can be given for treating these placings as unacceptable, the
errant readings can be climinated. The location of the disjunctive tone comes under
prolonged scrutiny at a later stage. Secondly, these problems can arise only in the
diatonic series, not in chromatic or enharmonic, since it is only in diatonic that the
interval of a tone appears ambiguously, in two roles; it may be an interval within a tet-
rachord or the interval by which tetrachords are disjoined. The difficulty would
therefore be resolved if it were possible to argue from what is true of the non-diatonic
gencra lo propositions about ‘equivalent’ stretches of the diatonic series. The
possibility will have to be explored: the notion of ‘equivalence’, however, is not
altogether a straightforward one.

111 Changes of genus

As a preliminary to the propositions about sequences of incomposite intervals,
Aristoxenus undertakes toshow (6 1.5-34) thatin changes of genus it is only the* parts
of the fourth’ that alter. This amounts to the claim that once the constituent small inter-
vals of a given fourth have been determined, the genus of the whole system of which
that fourth is a part is fixed: nofurther, independent altcrations are possible, and hence
the analysis of any genus of the two-octave system can be represented by the analysis
of any onc of its constituent fourths. The proposition is a good example of one that is
adopted as an aesthetic datum in books 1 and 2, but which Aristoxenus will now seck
to demonstrate.

His argument begins from the thesis that every melodic complex (nav tb flouoo-
uévov) if it is constituted by more than one tetrachord, is divided up into tetrachords
by conjunction and disjunction, where by ‘disjunction’ he means ‘disjunction by a
tone’ (61.14-15). Now if itis assumed that every extended sequence is analysable into
tetrachords, this proposition will follow straightforwardly from L. Ifitis not, however,
cither Aristoxenus is again limiting his remarks to sequences that are so analysable, in
which case we must ask why he ignores other possibilities, or his proposition will fail
to follow from L, and will demand further premises in its support.

That Aristoxenus restricts his remarks to scales analysable into tetrachords can
be shown without difficulty. Il we admit the possibility that an extended sequence
need not be divisible into tetrachords, it must still be consistent with L. It can be so
only if it is divisible into sub-sequences comprising similar pentachords, each span-
ning a fifth. Examples would include repetitions of g q ¢ 1 1¢/4 or of s s s d or of more
bizarre forms such as 5 3¢/4 3¢/4 3/2. Each of thesc is consistent with L, but their
repetitions do not generate sequences of tetrachords, since no note will stand to the
note fourth in order from it at the interval of a fourth. Taken by itself, L implies the
possibility of analysing sequences into tetrachords or pentachords or a combination of
both: it does not exclude a purely pentachordal system.

The assumption that analysis into tetrachords is always possible is so pervasive in
Aristoxenus that it is a plausible candidate for being an initial datum, a gcneralisation
from expenence oranunderived methodologtcal pnncnplc. On the other hand, itisnot
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be interpreted so as to allow the necessity of tetrachordal structure to be derived. But it
brings its own problems with it.

Book 1 ends with a list of theses each of which is introduced by the word
unoxcioBw (29.1-33). Some of the theses are merely definitions, but four are more
substantial. The firstis the one I am concemed with here: letus call it P, (The second is
L, the third is derivable from P and L, and the fourth scems mcapable of doing any
work that L could nol.)

P states that

once there is aovompa, whether it is suxvov or &rtuxvov, it must
be followed in the upward serics by not less than the remainder of a
fourth, in the downward series by not less than a tone (29.1-6).

A cbompua is a series of intervals, the smallest possible obompa being con-
stituted by twointervals in sequence. By ‘once there is acuompa’ (‘once acvompa is
uhépevov’) Arisloxenus apparently means *as soon as we go beyond a single interval
to a minimal cOompa’, i.e.,' when there is a pair of intervals in sequence’. A muxvov
guompua, often simply 10 uxvov (srunvov has roughly the sense ‘compressed’), is a
pairof successive intervals which together span aninterval smaller than the remainder
of a fourth: the pair therefore counts as atuxvov ifit totals less than 5/4 tones (24.1 1-
14). Otherwise it is anuxrvov.

1f we consider the sequences of intervals that Aristoxenus standardly treats as
legitimate, at least part of P, taken strictly, is false. In the enharmonic sequenceq g d,
t, g q d, there are suxva of the form g g, and of them P is true. But there are also
anvxva ovothuata, for instance those of the form ¢ d, and of these P is false, since
one may procced downwards to g, which is less than the interval of a tone,

Now this comment may fairly be construed as a quibble. In the context Aristox-
enus plainly mcans the cUotpa in question to be either a muxvédv, or, in those forms
of scale that do not contain tvxvd (i.e., all diatonic scales), the pair of intervals that
stands in the equivalent position in the tetrachord. This reading of his intentions is cer-
tainly correct, but it raises once again the difficult issue of ‘equivalence’ between

segments of generically different scales. I shall turn to this problem shortly: let us first
sec how P can be pressed into service if it is taken to apply only Lo scales that contain a
nuxvov. Since the sense of that term is defined quantitatively, it can figure in the
purely quantitative kind of analysis that we are attempting to pursue,

Taken together with L, P can be used to guarantee that any extended scale con-
taining a ruxvov is analysable as a series of similar tetrachords, in conjunction or dis-
Jjoined by a tone. It follows from L that if a scale is not analysable as such a series, it
must be a sequence of similar pentachords. If it can be shown that any pentachordina
sequence must contain at least one incomposite interval of a tone, then every series of
pentachords will bc analysable as a series of tetrachords disjoined in the
appropriate way.

In a series of similar pentachords, any set of four consecutive intervals will sum to
3% tones (by L). By P, any wuxvov must have at lcast a tone below, and at least the
remainder of a fourth above. Let W X Y Z be any series of four intervals summing to
3% tones, and let X' Y be arwuxvév. Then Wis atleast atone, and X Y Z is at least 2%
tones. But if W is at least a tone and W X Y Z is 3% tones, plainly X Y Z cannot be
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For sequences involving the uxvov, P has a further use: it ensures that the inter-
val of a tone must stand immediately below the tusvdv: the sequenced g q,1,d g q is
not permissible. A tetrachord of 2} tones containing a ;vavdv cannot itself contain
an interval of a tone, since atone cannot be part of the uxvodv, given that g is the least
of the melodic intervals(sce e.g. 47.1-2) and that a ruxvéov totals less than 5/4 tones,
and since it cannot be the remaining interval because a tuxvov must occupy less than
half the interval of a fourth. Hence the position below the stuxvév, and outside the
tetrachord, is the only one available to the tone in such a system.

The argument to show that every legitimate extended sequence is a string of tetra-
chords can be generalised to scales not involving the wuxvov if, but only if, we assume
that they contain repetitions of some pair of intervals that counts as the &muxvov
guompua to which P refers. If we do not make this assumption, some eccentric penta-
chordal schemes will remain untouched by P: it cannot be shown, for example, that
Jv/4 31/4 3t/4 51/4 or s 3t/4 31/4 31/2 is improperly formed,

\We have seen that the term suxvov can be defined purely quantitatively (though
only by its limits, not as one uniquely specifiable ptyeBog). But it will be possible to
define *equivalent to the muxvov' for series that contain no muxvé only by invoking
cither the notion of order within a complete system, or by calling on the framework of
fixed notes outlined in section 1. The former looks more economical, at a superficial
glance: if there is a ;uxvdv above, say, the second and fifth notes of the enharmonic
system, there must be an*equivalent’ in a system without atuxvév, above the notes in
the same positions. But this is a very inadequate notion of equivalence unless the notes
or the melodic *spaces’ demarcated by them correspond to one another also in some
more significant way: we are bound to offer some account of what this significance
amounts to. Besides, the application of P to systems containing a muxvov cannot by
itself ensure that the two-octave system envisaged by Aristoxenus is the only correct
one, [tensures that any system must be composed of tetrachords in conjunction or dis-
junction by a tone, but it does nothing to show that disjunctive tones are to be placed
only at the bottom of the series and immediately above péon. They might stand be-
tween all the tetrachords, or any, or none. A gain, suppose that an adequate definition
of *cquivalent of the muxvdy' can be given for systems containing no muxvé. Then
diatonic systems too will be divisible into conjunct and disjunct tetrachords. Suppose
further that we can find grounds for eliminating such sequences asst¢¢stestitstt
(though this conforms perfectly well to L and P), and are leftonly witht s¢tsttestest
t, the Aristoxenian two-octave series. We still have no grounds for insisting that it is
only the first and the eighth intervals that count as disjunctive tones between tetra-
chords, thus generating tetrachords only of the forms ¢ £ there is nothing yet to rule out
such‘improper’ readings as¢s¢, £, 584,158, 2,5 ¢, since P tells us only that below the
nuxvdv-cquivalent (presumably s f) there must be at least a tone, and above it at least
the remainder of a fourth. These conditions are satisfied. It does not say that only the
tone below the muxvév-equivalent can count as a tone of disjunction. To guarantee
that, we must cither assume that disjunctive tones as well as nuxvé and their
equivalents stand in the same positions in every genus, or else adopt an independent
rule about the form of tetrachord that can legitimately be disjoined from another.

Aristoxenus states what amounts to a weak and qualified version of such a rule at
€Y C 11 and 6.4 O¥ the intervalc af the tntracrhard that hatwnnn tha Sieden and
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it: the latter interval may be equal to that between the Ay avég and péon, or smaller, or
greater. (The four notes of the paradigm tetrachord are Ustérm, Tagundem, Ayavog
and péon, reading from the bottom.) In fact the middie interval can be greater than the
highest only in certain non-standard (though legitimate) sequences, involving inter-
vals drawn from more than one recognised genus orypda. If we ignore this possibility,
and focus only on what are for Aristoxenus the normal and familiar kinds of tetra-
chord, we have a rule according to which

the lowest interval is smaller than or equal to the second, and the

second is smaller than or cqual to the highest. '
There can then be no interval in such a tetrachord smaller than the lowest: hence a
diatonic tetrachord must take the form s £, not £ s ¢ or ¢ ¢ 5. Let us call this rule
R.

However, R is stated in terms that refer to named notes of the double octave sys-
tem. Of those it mentions, the Undwy and péon are fixed notes: and unless it is
assumed that disjunction between tetrachords occurs only between fixed notes, R
cannot eliminate improper rcadings of the diatonic series. Without that assumption,
the sequence F ¢ F 51 ¢ F s t ¢ at the bottom of the series (where F marks the positions of
fixed notes), could stillbe read as (s ¢, £, s ££. What is wrong with this reading is that not
all the boundaries of the tetrachords it marks out are fixed notes. R itselfis not broken,
since the tetrachords that are bounded by fixed notes continue to be of the approved
form, s ¢ t. And of course, if we assume that only tetrachords bounded by fixed notes
can be disjoined, and that these fixed notcs stand in the same relations (in terms of
size) in every genus of scale, it is still an open question where they lie. The three major
principles that we have identified, L, P and R, are not capable of reducing the number
of possible fixed frameworks to one; if only onc is Iegitimate, that fact must apparently
be assumed in advance,

P and R suffer from a further disadvantage, though it can perhaps be expressed
only rather impressionistically. Suppose it is true that suxvé& and muxvov-equivalents
always have at least a tone below and at least the residue of a fourth above: suppose
also that the smallest interval in a tetrachord between fixed notes always stands at the
bottom. These propositions would nevertheless seem most disappointing, indeed
alarmingly ad hoc, if given the status of primary principles of explanation, They have
the unmistakable smell of inductive generalisations from perceptual experience: they
present a pair of uncoordinated facts whose truth surely requires explanation in the
light of a unifying principle. Aristoxenus insists that the harmonic scientist must be
able todistinguish between what s prior and what is derivative (43.34—44.1), and that
the first principles must be recognisably of the right sortto stand at the head of the sys-
tem (oiov &v mpdrolg Und Tiic aloBioewg ouvopdobal v Tijg Gopovixig
npaypoareiag uepdv, 44.11-13): it is not appropriate to a primary principle to be the
sort of thing that requires explanation or demonstration (&nédeEic) (44.14-15). P
and R seem to me, at least, signally to fail the tests that Aristoxenus’ remarks
imply.

Letus turn now to the second part of the argument about changes of genus(61.11-
34), allowing it to be assumed that every extended series of intervals is a set of tetra-
chords in conjunction ordisjunction. The proposition to be proved is thatin changes of
seans, onlv the “parts of the fourth’ alter: the proof now proceeds in two stens.,
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(a) The conjunct scrics contains only parts of the fourth, so that in this case
necessarily only these alter in changes of genus (61.11-14).

(b) The disjunct series also contains the tone, so that the question is whether or not
it can be altered. But since its boundaries are the bounding notes of tetrachords, and
since it has been shown that these bounding notes do not move in changes of genus, it
follows that the (disjunctive) tone is invariable. Hence only intervals within disjoined
tetrachords (the parts of the fourth) can be altered, not the disjoining intervals them-
sclves (61.14-34).

The first step is unproblematic, The central claim of the second, that the bound-
aries of tetrachords have been shown to be immoveable, may be intended as a
reference back to(a), butin any case the point seems to be that if these notes did move,
the tetrachord whose boundarics they are would no longer span a fourth.

Construed in this way, the argument is mildly puzzling. It scems to leave open the
possibility that one or other of the tetrachords bounding the tone could be moved up or
down as a whole, so stretching or compressing the disjunctive interval, Of course this
is impossible, since it would involve a breach of L, but L is not explicitly appealed to.
(Pisinadequate: it entails that the tone cannot be compressed, but not that it cannot be
expanded.) '

Aristoxenus’ failure to appeal to L, here and in several later cases where it could
readily have been used, is surprising and hard to explain. Presumably he has some-
thing cqually fundamental and straightforward in mind, but no other appropriate rules
of a purcly quantitative sort are available. He might be assuming that changes of genus
arc always constituted by alterations of exactly the same form whether the tetrachords

involved are conjunct or disjunct. In that case they could not involve variations in the
interval of disjunction: but the assumption seems to beg the question at issue. Alter-
natively, his presupposition might be that notes fixed, in every genus, in relation to
others in their own tetrachord, are also fixed in relation to all other such fixed notes in
the system. In that case, if the disjunctive interval is bounded by fixed notes, and if itis
somelimes a tone, it is always a tone,

Ifthis sccond suggestion is on the right lines, Aristoxenus is assuming, and not set-
ting out to prove, that any cxtended system is not merely constituted by a string of
tetrachords, as L and P dictate, but is shaped by a skeleton of fixed notes which are
themselves the boundaries of tetrachords. More precisely, the whole of any system
must be constructed around a series of fixed notes that comprise the boundaries of
successive (£Efic) tetrachords, By L, tetrachords that are tEfic may be conjunctor dis-

joined by a tone: hence disjunctive tones may lie between the tetrachords bounded by
fixed notes. They can be inserted nowhere else, since to place them inside a tetrachord
would involve stretching the tetrachord beyond its fixed limits.

Inthe context, this assumption must be interpreted to mean that the fixed structure
is exactly the same in every genus: a new genus does not import a new skeleton. Since
the disjunctive tone is a part of this structure, we can also stipulate that by a‘disjunc-
tive tone’ we mean the tone that separates tetrachords whose boundaries are the same
in every genus: Aristoxenus sometimes refers to it as‘the tone common to the genera’
(e.g, 68.7). In that case we can eliminate variant readings of the legitimate diatonic

series{s (s 1115ttt Since in enharmonic, for instance, the equivalent structure is¢
nednndrtnndnnd andihe Gvad rtmirtien aareet foa tlen mmae < foo toaste .. o
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Two major problems remain, First, though the structure of fixed notes implied l?y
the sequences given above is the only one Aristoxenus allows, there is nothing so fan.n
our principles and assumptions to ensure that it is this one, and not some other, thatis
the unique legitimate structure. Nothing has shown that it might not be the structure
implicd, forexample, inst¢, 1,511,511, ¢,5 ¢t andits cnharmonic cquivalcmq qd,t,qq
d,q qd, 1, q q d. Infact no principles available to Aristoxenus could possibly do the
job. We are forced to conclude that the assumption at work behind the present argy-
mentis not merely that a fixed structure of some one appropriate kind exists, but that it
is preciscly the one set out above in the course of section 1. Though many features of
this structure can be shown to follow from principles that Aristoxenus explicitly
adopts, and most notably from L, others remain obstinately underivable and must
simply be taken as given. Aristoxenus’ arguments depend, then, on a complex
assumption which may fairly be reconstructed as follows. Every legitimate scalar
sequence must be analysable as a string of successive tetrachords (or as a single tetra-
chord, or as part of onc) whose boundaries arc fixed notes: there is one and only one
sct of fixed notes, those that have been assigned the names ngoohapBavdpevo,
Uném Unatdv, dndm péowy, and so on: the intervals between thesc notes are those
given in the diagrams in section 1, and can never be anything else. The three clauses
should not be detached from onc another; they form a single, though rather involved
assumption, and I shall call this assumption A.

Secondly, it docs not appear to follow from L and A alone that all tetrachords
within fixed boundarics must have, in each genus, the pattern of intervals that Aristox-
cnus attributes tothem, ¢ ¢ d ratherthand q g or g d g inenharmonic, s ¢ £ rather than ¢
s or s t indiatonic, and so on. To generate this conclusion we need something at least
as strong as P, but the status of P is suspect, as we have seen. However, in later prop-
ositions of book 3 Aristoxenus makes strenuous efforts to prove that the incomposite
intervals cannot appear in ‘improper’ sequences: we shall seek to identify the prin-
ciples on which these proofs rest.

Before we reach them, there is one further preliminary proposition to be con-
sidered: it need not detain us long. ‘In each genus there are at the most as many incom-
posite intervals as there are(intervals) in the fifth’ (62.1-2). The argumentdepends on
the earlier thesis that all extended sequences are formed from tetrachords in conjunc-
tion or disjunction by a tone, and the proposition amounts to the claim that in any
single genus the incomposite intervals in any tetrachord are of the same sizes as those
in any other.

If*S is a scale in a single genus’ entails ‘every tetrachord in S has intervals of the
same sizes as does every other’ just by virtuc of the meaning of the expression ‘in a
single genus’, then the proposition is trivially true, Ifthis is not the case, it is neverthe-
less derivable from the earlier thesis that all tetrachords in conjunction, or disjoined by
a tone, are similar. We saw in section 2 that this thesis is not derivable from L alone,
On the other hand, the errant readings of the diatonic series that cause the problem are
climinated as soon as we adopt A: and in any case it does follow from L that no tetra-
chord in a series of successive (£Efic) tetrachords can contain an interval of a size that
is not present in all the others, even if the intervals could appear in different tetra-
chords in different orders.
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that other tetrachords lack. If all the intervals of a given tetrachord are of differcnt
sizes, and if none is a tone, then the series contains the three sizes of interval found in
its tetrachords, and the tone of disjunction. Hence it contains at the most the same
number of incomposite intervals as there are intervals in the fifth (i.e., four): it may
contain fewer, since two or three of the intervals may be t!le same size,

IV Sequences of incomposite intervals

Though L and A yicld a tetrachordal structure with conjunctions and disjunctions
by a tone, and guarantee that every tetrachord within a single system has the same
form so long as it is bounded by fixed notes, they do not determine the order in which
the intervals within the tetrachords are arranged. The propositions that follow give an
exhaustive analysis of permissible sequences of melodically incomposite intervals,
and argue that all others are in breach of established principles. Much of the reason-
ing, once again, is strictly quantitative, butnot all of it can be so construed: some ofthe
arguments raise difficultics of akind that we have not so far encountered. I shall listthe
propositions in order, and comment on each in turn.

62.34-63.5 A nuxvov cannot be followed cither by another sruxvov orby a part of
one.

This is said to follow from L, and L does indeed rule out successions of complete
nuxvé. By itself, as we saw previously, it does not rule out pentachordal sequences
suchasq q g 11¢/4,q qq 11t/4, to reject which we nced one or other of the principles
that guarantee the possibility of analysis into tetrachords. It will be most cconomical

to assume A.

63.6-20 The lower of the notes bounding the ditone is the highest note of a stux-
vov, and the higher is the lowest note of a wuxvédv.

The reasoning is as follows. In conjunction, two stuxv& must be concordant at the
fourth, and hence there must be a ditone between them. Two ditones must also be con-
cordant at the fourth, and hence there must be a ruxvov between them. Hence ditones
and muxvé must alternate in the series.

The argument is a straightforward application of L, since no notes of two con-
joined tetrachords that contain stuxvé can be concordant at the fifth. But there are
points to be noticed. First, Aristoxenus states this argument and several that follow in
terms relating to the cnharmonic series, but they apply equally, mutatis mutandis, to
any series where tetrachords contain stuxvé. The reference will not then be to the
ditone, but to whatever interval it is that makes up the residue of the fourth. Secondly,
the notion of one interval, e.g., a ditone, being concordant with another may seem
slightly opaque; but Aristoxenus means no more than that each bounding note of the
one ditone is so related to its counterpart in the other, In the case of the muxvdv there
are three pairs of notes to be so related, rather than two. This introduces the third
point, whichis that Aristoxenus seems to be treating the twointervals of the JTURVOV as
jointly constituting a single unit whose parts cannot be detached from one another: at
67.15-16 he even refers to the wuxvdv as one of the &obvBeta, However, the proof
will stand without this assumption: even if we admit a tetrachord of the formg d ¢, a

series of such tetrachords in conjunction will still generate an altemation of ditones
anc xuxvé, since quarter-tones will stand together in pairs. The sruxvov willbe incon-
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Aristoxcnus later offers arguments to show that such a series is unacceptable,

Finally, itis most important to notice that while the proof refers only totetrachords
in conjunction, the proposition itseif is stated quite generally, without that restriction.
Itis sometimes used as a premise in later arguments in the context of disjunct sequen-
ces(e.g., 65.31-66.8), and this fact yields one of the most serious methodological dif-
ficulties that the theorems present, Aristoxenus’ treatment of the disjunctive tone
itself, in the next proposition and a number of its applications, raises problems of a
similar kind.

This proposition about the ditone is of sufficient importance in the sequel to merit
its own reference-letter: let us call it D.

63.21-33 Each of the notes bounding the tone is the lowest note of a muxnvdv,

As grounds for this proposition, Aristoxenus offers the assertion that in disjunc-
tion the tone is placed between tetrachords of such akind that their bounding notes are
the lowest notes of stuxva, since one is the highest note of a tetrachord, the other
the lowest.

It is plain that A ristoxenus is considering the tone only in its role as the interval of
disjunction. Since the tone can have noother role in sequences whose tetrachords con-
tain wuxvd, this raises no immediate problems, so long as Aristoxenus restricts his
focus to such sequences. Difliculties will appear only when the argument is
generalised to diatonic sequences (68.2-12, discussed in section 6).

The argument evidently assumes that the tone lies, in an enharmonic series,
between tetrachords of the formg g d, and not between those of the formgd g ord g q.
We can use assumption A to guarantee that it lies between fixed notes, but that implies
nothing about the order of intervals inside a tetrachord. Principle P or, with some
qualifications, rule R will show that where there is a stuxvov in the series, it must lie
above, not below the disjunctive tone, at the bottom of the tetrachord. Henced ¢ q,¢,d
q g, atleast, is impossible. But we had hoped to eliminate P and R in favour of some-
thing more fundamental: it is clear that this job has not yet been done.

In any case, the argument poscs a substantial interpretative conundrum, The
general line of thought seems plain enough: if we consider a serics of conjunct enhar-
monictetrachords of the formq g d, q g d, itis true that the upper and lower boundaries
of each tetrachord are the lowest notes of muxva. If we now conceive the disjunctive
tone as inserted between the boundaries of tetrachords of these sorts, its boundaries
will be the boundaries of tetrachords, and the proposition to be proved apparently
follows. Butitis only too easy todispute this reasoning. Whenthe tone has been inserted,
its upper boundary, certainly, will be the lowest note of atuxvdv. But what of its lower
boundary? In the sequence containing the additional tone, ¢ g d, ¢, ¢ g d, no muxvédy
appears in the space immediately above the first ditone: the upper boundary of the
lower tetrachord is now apparently no¢ the lower boundary of a tuxvov, and neither,
therefore, is the lower boundary of the tone.

Thelower boundary of the tone, in fact, cannot possibly be the lower boundary of a
muxvdv that actually occurs in the sequence of which the tone is a part, and it is
beyond belief that Aristoxenus should have supposed that it can, let alone that it must.
His proposition must therefore be taken in some other sense, perhaps roughly that the
note at the tone’s lower boundarv must be such that it could he followed hy a mmwvov
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tion about its use has been collected. Like D above, this proposition aboul the tone is
important to the thcorems that follow; let us call it T,

63.34-64.10 Two ditones cannot be placed in succession (£Eiic).

This proposition follows directly and obviously from L. It is thercfore most
curious that Aristoxenus makes no appeal to L here, offering instcad an argument of a
distinctly puzzling kind.

The argument depends on D, according to which the upper and lower boundaries
of aditone constitute, respectively, the lower and upper boundaries of muxvé. It is true
that from D the present proposition will apparently follow, since it seems clear that if
there is a Tuxvév immediately above and below a ditone, there cannot be another
ditone adjacent to the first. But again, this is not how Aristoxenus argues.

He reasons as follows. Suppose that one ditone is placed next to another. By D,
there must be a ruxvdv immediately below the upper ditone, and similarly there must
be a;tunvovimmediately above the lower ditone. Sinceex iypothesi these two stuxvi
stretch upwards and downwards from a common note, that between the two adjacent
ditones, they will themselves be successive. But there cannot be two swuxvit in succes-
sion (from 62.34-63.5): hence there cannot be two successive ditones cither.

The argument raises problems similar to those involved in the proof of T. In the
hypothetical sequence d d, nomuxvdv actually appears. Aristoxenus’ claim thatby D
Ruxva must exist above and below the note between the ditones cannot mean that the
ditones in the sequence must actually be divided into smaller intervals and read as
3¢2 q 9,9 q 312, since the present group of propositions deals only with intervals that
are melodically incomposite. Successive composite ditones, as such, are in any case
perfectly permissible: in the conjunct chromatic series s s 3¢/2, s s 3¢/2, for instance,
the four highest intervals, taken in pairs, constitute just such a sequence.* The sense of
the argument must therefore be that though the scquence d d contains no woxvé it in
some sense implies them: just as the lower boundary of the tone is ‘potentially’ the
lower boundary of a muxvov, so the note between the ditones is potentially or
implicitly, but not actually, a note between adjacent ruxvé,

64.11-65.2 In the enharmonic and chromatic, two tones cannot be placed in
succession.

Aristoxenus’ argument presupposes both the sizes of the intervals in the tetra-
chords of the various forms of scale involved here, and the order in which they occur,
designating them by reference to the notes that bound them: he proceeds, in effect, by
an exhaustive survey of cases. He assumes also that the hypothetical extra tone, as
well as the one that it is supposed to follow, will stand outside any tetrachord, an
assumption grounded in the fact that no tone can in practice occur in tetrachords of the
genera in question. Thus he argues, forinstance, that if the Ay oev6e ( the note below the
highest interval in a tetrachord between fixed notes) is in the position appropriate to
the enharmonic(that is, a ditone below the tetrachord’s upper boundary), it will stand
at a distance of four tones from the upper boundary of the additional tone. The
scquence will be d ¢ ¢, and this is plainly incompatible with L.

Itis worthremarking that A ristoxenus had no need to proceed by this method. The
cnharmonic and chromatic genera share a feature distinguishing them from the
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whose tetrachords contain ruxva, and could be proved without reference to any par-
ticular tetrachordal divisions or named notes, since a tetrachord containing a sxuxvév
cannot also contain atone. Hence the cxtra tone must be placed next to the tone of dis-
junction, in order to form a sequence of two tones, and such an arrangement will
always breach L. The residue of a fourth after a muxvév is always at least 3¢/2, and
whether this residue is placed above the sequence of two tones or below it, the con-
ditions laid down by L cannot be satisfied. Here, then, an argument involving
reference to the order and sizes of intervals in particular generic sequences, and to
named notes, could be replaced by one that is purely quantitative; it is interesting that
Aristoxcnus has preferred the former approach.

65.3-7 In the diatonic, a maximum of three tones can be placed in succession.

That afourth successive tone is melodically impossible follows from L, and here it
is L that Aristoxenus uses. He offers no argument to show that three successive tones
in diatonic are possible, presumably because the fact is plain from the structure of the
‘normal’ diatonic scquence, taken in disjunction, s ¢ ¢, ¢, s ¢ t. It would, however, have
been possible at least to prove its consistency with L for systems whose tetrachords
contain no xuxvov,

65.8-19 In the diatonic, two semitones cannot be placed in succession,

Suppose, first, that a sccond semitone is placed below the existing (Unégyovrog)
semitone. If we assume, though Aristoxenus does not make the assumption explicit,
that the remainder of the series is not disturbed, this will give the sequences, s ¢¢, and
the lowest note is in breach of L. Suppose that the new semitone is placed above the
existing one: the resulting sequence, we are told, will then be chromatic and not
diatonic. (The new semitone, in this position, will be part of the tetrachord to which the
existing scmitone belongs, and a complete tetrachord beginning s s must continue by
3y/2.) The argument again presupposes the divisions of the tetrachords in the diatonic
and chromatic genera, as well as L: again it could be generalised to show that
semiloncs cannot occur successively in systems containing no stuxvd. (The proposi-
tion in this form is in fact trivial, since s 5 constitutes a Tuxvov.)

65.19-24 Aristoxenus announces that propositions about successions of
equal incomposite intervals have now been completed. He has dealt with such suc-
cessions in the cascs of the ditone, the tone, the semitone, and the uxvdy both in
wholc and in part. He has not explicitly mentioned cases of two other sorts: the com-
plement of the wuxvdv in the fourth, when this interval is not a ditone, and intervals
other than tones and semitones which occur in diatonic yo6au other than the *sharp’
diatonic. (He mentions specifically a soft {palaxdv] diatonic at 51.24-8, the inter-
vals of whose tetrachords follow the pattern s 3¢/4 5¢/4.) The first of these cases, the
alternatives to the ditonc in the chromatic and possibly also the enharmonic(see, e.g.,
49,7-19) is casily dealt with, since the arguments about the ditone will apply to them
equally as a class defined in quantitative terms by reference to the fourth and the
generalised concept of the muxvév. The variant intervals in the diatonic cannot be dis-
posed of in this way, and need individual treatment. (Neither the arguments about the
tone nor those about the semitone can be applied directly to them as a class.) This
opens up the possibility that an indefinite number of other quantitatively defined inter-
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Aristoxenus says from time to time, be divided in an indefinite number of different
ways (e.g., 26.13-27). This is perhaps part of what he means when he says that a
purely quantitative treatment of intervals will lead the science of harmonics into
ancwpia: it will generate an indefinitely large number of distinct propositions, with no
means of unifying them into coherent and comprehensible groups. (Sec 68.13-69.28,
discussed in scction 6 below.)

We move on, then, to consider sequences of uncqual intervals.

65.25-30 A nuxvdy cannot be placed both above and below a ditone,
This is argued directly from D (63.5-20) and raiscs no immediate difficultics.

65.31-66.8 A tone may be placed above a ditone but not below it

The problems involved in the proof of this proposition are ones we have encoun-
tered before. Itis argued from D and T. By D, the lower of the notes bounding a ditone
is the highest of a Tuxvév, and by T both the notes bounding a (disjunctive) tone are
the lowest notes of wuxvé. Then in the sequence ¢ d, the note between the intervals
must have a rurvév both below and above, implying a sequence of two tuxvd, which
is not permissible. Once again, the difficulty is that the ruxvé implied by the sequence
donot actually appear init: the notion of their implicit or potential presence has not yct
been clucidated.

66.9-17 A tone may be placed below a wuxvév but not above it.

This is argued from T, according to which both bounding notes of the tone are the
lowest notes of tuxv@, on lines that are by now familiar. To place a tone above a wux-
vdv is to generate an implied sequence of two tuxvd, and such a sequence is Expehéc.
I shall continue to postpone discussion of the nature of this ‘implication’.

66.18-22 Inthe diatonic, semitones cannot be placed both above a given tone and
below it.

This is said to follow from L, and with certain qualifications, so it does. It will
follow at once if it is assumed that the only incomposite intervals available in diatonic
arc the semitone and the tone. Even if this is not to be taken for granted, a route to the
conclusion can still be found. The sequences ¢ s must be capable of being incorporated
into a set of tetrachords. Then either the tone is a part of a tetrachord or it is not. Ifit is,
the tetrachord must be completed by another tone, placed below the lower semitone or
above the higher, and L is breached. If it is not, the tetrachord must contain two
semitones and its remaining interval will be 3¢/2: such a tetrachord is chromatic, not
diatonic. Further, if the tone is outside the tetrachords, it must be the tone of disjunc-
tion: the disjoined tetrachords must both be of the form s 3¢/2 s, and two tetrachords
cach with a semitone attop and bottom cannot be disjoined by a tone. This will follow
from Aristoxenus’ pervasive use of T, together with the fact that in the conjunct scries
53¢2 5,5 31/2 5, two semitones come together to form a sruxvov. If a tone is inserted
between the tetrachords, because its lower boundary is deemed to“be’, in some sense,
the lower boundary of a uxvév, a suxvov and a part of a stuxvév will stand in
succession, and this is not allowed.

66.22-25 A semitone may be placed both above and below a sequence of two
tones or of three tones.
The armiment ic merelv that 1. i< nat hreached, whirh ic internctine cinee Arictn.
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xenus typically treats conformity to L as a necessary but not sufficient condition of
melodic propriety (53.32-54.18). This treatment is not unrelated to the fact that the
concept ‘tone’ is here used purely quantitatively, no aticmpt being made to distinguish
toncs inside tetrachords from tones of disjunction. Thoughs r¢sands st s are
legitimate segments of the diatonic serics, Aristoxenus would insist that s ¢ £ 5 can
involve no disjunction(butis a fragment of the conjunct sequence s £, 5 £ 1), while only
the third tone ins ¢ ¢ s can be disjunctive(s ¢ 4,1, s ¢ 1, butnots 4, {, ¢ stors, 1,4t 5). Lby
itsclf cannot determine the position of the disjunctions in a diatonic sequence: Aris-
toxcnus' formal trcatment of the matter (68.2-12) necessarily introduces non-
quantitative assumptions, onc of which, as we havc alrcady scen, will have to be A.

V ‘Potential’ sequences ﬁom the tone and the ditone

Here it will be convenicnt to pause and consider more fully Aristoxenus’ use of D
and T. D states that a ditone must be succceded by a tuxvov both above and below,
which is true in a direct sense only in the conjunct series. T states that a (disjunctive)
tone is bounded by notes both of which are the lowest notes of Tuxva: this is directly
true only of its upper boundary (and, of course, only in sequences containing Tuxva,
i.c., not in diatonic scquences).

Ofthe several arguments in which D and T have appeared as premises, that given
at 65.32-66.8 may be taken as an example. A tone cannot be placed below a ditone,
because their common boundary must be the highest note of a stuxvév (by D), and the
lowest note of a muxvov (by T). Hence two rtuxvé will be placed in succession, and
this is melodically impossible.

We have seen that Aristoxenus cannot mean that these muxvé will actually
appear inthe sequence? d. They are somehow implied, and the implication involved is
such that it requires the twostuxva tobe treated as parts of the same serics. If the series
containing them is melodically improper, (txpueAic) so is the sequence that implied
this serigs,

Onc way of construing this requircment is (o say that all the intervals involved,
whether actual or implied, must be mapped onto a single serics, and that it is this scries
whose legitimacy istested. The actual series is¢d: the implied series consists of tuxvé
running in cach direction from the note common to the tone and the ditone. In the com-
bined series the muxvé will therefore subdivide parts of both the tone and the ditone,
givings q q,q q 3¢/2. Plainly this series is intolerable. Yet this interpretation cannot be
allowed, for two recasons at least.

First, as we have seen, the rules about tones and ditones apply only where they are
melodically incomposite: a theorist who proposed that an incomposite tonc may lie
below an incomposite ditone could hardly be understood as thereby proposing the
combined scries set out above.

Sccondly, and more straightforwardly, this interpretation would also make
illcgitimate the sequences implied by Aristoxenus’ own proposition T. Both bounding
notes of the tone are the lowest notes of wunvét: hence, c.g., the seriesq gd, t,qqd
*implics’ the sequence g ¢ d g g. If we put these together in the way suggested above,
we getq qd, q q s, q q d, which breaks Aristoxenus' rules of succession (in particular,
L) as Magrantly as anything could.

There is, however, n more ntomicing wav af inteenretine the reanicement that the



42

his predecessors’ analyses of octave-systems or dopoviat, and particularly those of
the school of Eratocles, Aristoxenus complains that, though they recognisc that afler
ascquence of intervals spanning a fourth the melodic series * splits in two’, they donot
say whether this may happen after just any fourth, or only after certain special oncs
(5.9-22). It scems clear that the issue is that of the location of the disjunctive tone, the
assurption being that where a tetrachord is followed by another in disjunction, it
would always have been equally legitimate to proceed by conjunction instead. Hence
where disjunctive tones occur, the series splits into a pair of alternatives, as indeed it
docs at the one pointin the standardly accepted two-octave system where tetrachords
may be disjoined. (On reaching the note péon, one may procecd upwards to a tetra-
chord in disjunction, the tetrachord Sie{evypévav, or to one in conjunction, the tetra-
chord ouwqppévwy: see section 1.) The question that Eratocles neglected, then, is
whetherdisjunction can occur as an alternative to conjunction between tetrachords of
just any form, at any point in the series, or only between tetrachords of one particular
shape. It is Aristoxenus’ contention, of course, that the bifurcation of the series can
occur only between tetrachords bounded by fixed notes, and that the tetrachords in
question must, in the enharmonic, be those of the formg g d, notq dqordqq,orinthe
diatonic, s £ ¢, not ¢ ¢t s or¢ s ¢, and so on. Eratocles may well have agreed with Aristo-
xenus’ reading of the facts: what he failed to provide was a method of demonstrating
that these things are so, and why. The propositions in book 3 that concern the tonc are
mainly to be construed as attempts to repair this omission: those involving T, which
relates specifically to the digjunctive tone, are plainly cases in point.

Thus, it may be that the stuxvé implied by the sequencet d are to be understood as
belonging to an alfernative series whose possiblility is implicit in that oftd. Letthe
note common to the tone and the ditone be M. Then from M it is possible, ex
hvpothesi, to proceed upwards by a ditone and downwards by a tone: according tothe
rules that D and T incorporate, it is also possible, as altemative steps, to proceed
downwards or upwards by a muxvév. The structure can then be represented as
follows.

1f we then assume that by whatever route we reach the common note from below, it
is permissible to proceed by either of the alternative upward paths, we may arrive atM
thrcugh a tone and leave by a ditone, arrive through a tone and leave by a tuxvoY,
arrive through a nuxvdv and leave by a ditone, or arrive through a ruxvdv and leave
by astuxvéy, Since this last sequence is not permissible, neither is the whole structure
of alternatives to which it belongs, and hence neither is the sequence 7 d, out of whose
implications the set of alternatives was gencrated.

This interpretation is attractive, and I believe it to be broadly comect. But it leaves

43

notion that where tetrachords are disjoined by a tone it should be equally possible to
procced to a tetrachord in conjunction, which produces the bifurcation of the scale and
the sets of alternative continuations, scems to fit A ristoxenus’ conception of the rolc of
this tone very adequately, and it is appropriate in all cases where he makes use of T,
On onc occasion, however, T is not involved, and an argument parallel to the one we
have considered is based on D alone. This occurs in the proof of the proposition that
one ditone cannot follow another (63.34-64.10). It cannot, because their common
note, M, will be the lowest note of a muxvéy in virtue of being the upper boundary of a
ditone, and will be the highest note of a stuxvov in virtue of being the lower boundary of
a ditone. If we interpret this as before, the structure generated by the sequence of
ditones will be this.

But on what grounds could Aristoxenus insist that the sequence of ditones implies
the bifurcation of the series, and the possibility of alternative continuations? The
question where a disjunctive tone can lic can properly be conceived as the question
where the scalar series can divide, the question that Eratocles neglected to consider.
But there seems no reason to suppose that an innovator who proposed the legitimacy
of the sequence d d must thereby imply the existence of a ‘disjunctive ditone’, and
another form of scalar bifurcation. There is no evidence and no likelihood that such a
theoretical amphibian was ever even imagined. Yet if the hypothetical extra ditone
need not be conceived as one of a pair of parallel alternatives, the argument we have
constructed on Aristoxcnus’ behalf cannot apply.

Letusturntothe more general problem. The evidence on whichD and T are based
is drawn from facts about particular forms of the scalar series. D is argued from the
behaviour of tetrachords in conjunction, T partly from their behaviour in disjunction,
partly from their behaviour in conjunction. That is, the clause of T which asserts that
the tonc’s upper boundary is the lowest note of a muxvév is directly true for the
disjunctive scries, while the same assertion about its lower boundary is not dircctly
truc for any series in which this tone actually occurs, but depends on the role of this
boundary as the highest note of a tetrachord. When the tone is not present, but only
then(i.c., when the tetrachords are in conjunction), the highest note of a tetrachord is
the lowest note of a muxvov. Now Aristoxenus’ uses of D and T require their
application to cases other than those in which they were originally found to hold. This
suggests a form of induction, but it is an odder form than usual: one does not have to
embracc a Popperian or even a Humean position to find it suspect.

Aristoxenus has found, for example, that one well established (though in his time
almo.st outmoded) form of scale contains a ditone with two quarter-tones (the enhar-
.. . A~ e e ey
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place a tuxvov below it? Even allowing that legitimate scales are subject to the con-
straints of L and A, this thesis does not follow: neither puts any constraints on the
order in which intervals occur inside the tetrachord. If we presuppose P in addition,
the thesis will follow, but P is evidently no more than an inductive generalisation from
known cases: cases conflicting with P could readily be generated in practice, and it is
not obvious that P could then be used to undermine their status. If P is merely an
inductive generalisation, these cases could equally well be treated as counter-
examples that prove P false.

The difficulty reaches to the heart of Aristoxenus’ enterprise. Greek harmonics is
patently to some extent a normative science. It cannot hopc to show that certain
sequences are physically impossible (a project of a kind in which induction has often
been thought to play a part), only that they are melodically unacceptable. It is very far
from clear how the fact that a certain sequence has not hitherto been used can be
exploited to show that it ought never to be used: must this alleged science rest on
nothing but conservalive prejudice?

The proposition that the ditone also has a stuxvov above it, and T's thesis that the
tone's Jower boundary is the lowest note of a muxvdv, have oddities of a different sort,
as we have seen. The muxvdv above the ditone does not appear as such in the disjunct
series, and that above the lower note of the tone never appears when the tone does. We
have feund that it is possible, with some qualifications, to interpret the ‘potential’ or
*implied’ presence of these nuxva as related to the possibility of altemative con-
tinuations from a given note. But from the fact that when this note is approached ina
specific way, the scries may legitimately continue by a suxvov, for example, why
docs it follow that continuation by a muxvdv must be possible no matter by what inter-
val the note is reached? Consider again the first of the two diagrams given above.

Why should we not merely conclude, from an application of Aristoxenus’ laws to this
structure, that if M is approached through the lower tuxvov, the series must continue
with aditone and not with the second sruxvév? Or why, more radically, should the fact
that in some scales a tone has a uxvov above it cntail that this tuxvév must be a
legitimate alternative to the ditone, in the hypothetical scale in whichthe sequence td
occurs? It seems that some kind of inductive inference is being used here not merely to
rule out what has not becn done before, but to insist that what has been done before
must be a legitimate option in any scale whatever,

1 think that Aristoxenus® procedure can in fact be defended, and answers found to
the questions we have raised. These answers will help to resolve difficulties that we
have fcund elsewhere, A survey of the remaining arguments of book 3, together with
some general remarks inserted by Aristoxenus along the way, will help us to sharpen

45

VI Routes of progression

Most of the propositions in the rest of the book concern the number of routes
(650t) that can legitimately be followed in cither direction from specified intervals,
interval-sequences, and notes, They add little that is substantially new, and are sup-
ported by rcasoning intended, for the most part, merely to summarise arguments
alrcady given. They constilute a reorganisation of existing conclusions, rather than
breaking fresh ground. Certain features of the ways in which they are presented,
however, will give valuable help in the interpretation of their predecessors.

66.27-67.25 After a bricf clause concerning routes from the semitone, excised,
probably correctly, by Macran and da Rios, Aristoxenus proceeds to show how many
routes there are, first from a ditone, and next from an (enharmonic) xuxvév. From a
ditone there are two routes or possible continuations upwards and only onc down-
wards: one may move upwards to either a tone or a xuxvév, but to no other interval;
and downwards onc may move only to atuxvév. From asuxvév there are two routes
downwards and one upwards, down to a tonc or a ditone, up to aditonc and to nothing
clse. These conclusions rest squarely on propositions already proved, and call for no
further comment.

67.25-68.1 Similar propositions are next offered concerning the tone (of disjunc-
tion), still in the context of the enharmonic genus. It follows from previous conclusions
that there is only onc &6 in cach direction from this tone, upwards to a Runvov,
downwards to a ditone.

68.1-12 More interesting features begin to appear as soon as the focus shifts from
the enharmonic to the chromatic and diatonic gencra. The proposition about the
routes from the tone in the enharmonic, Aristoxenus says, applies equally to chro-
matic sequences, except that the ditone is replaced by ‘the interval between the péon
and Myavog', and the sunvov, instead of being a pair of quarter-tones, will be
whatever size it is in any given shade (xoda) of the genus. It applics also to diatonic
sequences, in that there is just one route in cach direction from ‘the tone common to
the genera’, downwards to the interval between the péom and hixavég, whatever size it
may be in a given diatonic xpba, and upwards to the interval between the nagapéon
and tpim (the lowest and sccond-lowest notes of the tetrachord Sueleuypévav).

Two points stand out. One is that the routes from the tone are no longer specified
quantitatively as involving intervals of particular sizes, but are described by reference
to the notes that bound them. Secondly, in the application of the proposition to the
diatonic genus, the tone itsclfhas to be identified not merely by its size, but asthe tone
common to the genera’. This, or some similar formulation, is plainly necessary, since
the interval of a tone can appear in any of three roles in diatonic sequences, as the mid-
dle or the upper interval of a tetrachord, or as the interval of disjunction, and it is only
the last of these that A ristoxenus wishes to consider. The identification of the relevant
tonc depends on an assumed framework of conjunct and disjunct tetrachords thatdoes
not alter with change of genus. The specification of intervals by reference tothe names
of their bounding notes involves still more detailed and complex assumptions about

the standard note-series as a whole. It makes no sensc to call an intcrval ‘ the onc be-
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sense determinate and identifiable. The péton, of course, is a fixed note, identifiable by
its position in the tetrachordal framework, in terms that need only refer to quantitative
relations between it and the other elements of the framework. The Ayavog is not: its
position relative to the fixed boundaries of the tetrachords is variable through an
indefirite number of locations, though within determinate limits, It must therefore be
identitied in another way.

Acristoxenus is perfectly well aware of what he is doing. He remarks that some
people find the present proposition puzzling, and answers their difficulties in a grand
methodological digression that runs from 68.13 to 69.28. People find it hard to
understand, he says, why instead of saying that there is one progression in ecach dircc-
tion from the tone, we should not say that these routes are indefinite or infinite
(&neipol) in number. Afer all, the sizes of the interval between the péon and Auyavog
are ancipa, and so are those of the muxvov. Aristoxenus’ reply begins by pointing out
that if this is said of the progressions from the tone, something similar can equally be
said of those from the other intervals previously discussed, the xuxvév and the ditone.
The routes from the tone are limited to one in cach direction in preciscly the same
sense in which the routes from the others are limited.

At this point the rcader will naturally ask how we are to understand this ‘sense’ in
which they are limited. Aristoxenus answers first with the asscrtion that the routes are
to be considered in each ypda of each genus separately. This will of course yield the
result he wants, but taken by itself it is mere stipulation. Why should the ygbat be
taken one at a time? Aristoxenus explains further. Whatever musical item is under
consideration, we must specify it and organise it into a scheme of scientific knowledge
(u0éva 1€ »ai tartew elg The fmotipag) in the respect in which it is determinate
(xa@ o nenépactay), and if it is indeterminate we must leave it alone (el § anepdv
touv éav). Now things to do with melody seem to be indeterminate, to some degree
(Gncipd nwg paivetar civan), in respect of the sizes of the intervals and the pitches of
the notes: they are determinale and orderly (nencgaopéva 1€ xal tetaypéve) in re-
spect of duvapeg, €idn, and Okocig. Thus in their dhvapug and their cidy, the
downward routes from the stuxvov are limited ((bgwopévar), and two in number, since
the one that proceeds by a tone leads the eldog of the cbompa into disjunction, while
that which proceeds by the alternative interval, no matter what its size, leads it into
conjunction, Plainly, then, Aristoxenus continues, there is just one route in each direc-
tion from the tone, and the two routes taken together are causes of just one form of sys-
tem (Evog cldovg ovotiparog altiar), that of disjunction. He concludes that both
what he has said and the brute facts demonstrate that if one secks to consider the
routes from given intervals not in one yo0a of one genus at a time, but all together, one
will inevitably collapse into indeterminacy (elg dnerplay tpneoeizan).

Itis tempting, and might even be correct, to read this passage as a reminiscence of
a well known passage of Plato’s Philebus (16c-17¢), endorsing some of what Plato
says there but rejecting equally important aspects of his account. On the other hand, it
may merely reflect Aristoxenus’ independent familiarity with Pythagorean uses of the
notions of négag and dnewpla, as well as with the quantitative form of harmonics
characteristic of the school. He reaffirms, in either case, the idea that the province of
science is the determinate, and also that musical phenomena are not determinate in all
respects. Buthe disputes the Pythagorean and Platonist assumption that what is deter-
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titative terms by reference to the pitches of notes and the sizes of intervals, His
disagreement is independent of whether intervals are to be quantified in his own way,
as quasi-linear *distances’ between notes conceived as ‘points’, or as ratios between
notes where the notes are treated as magnitudes (the method favoured by Plato and by
all Pythagorean theorists), No matter how quantification is approached, the results of
harmonic science cannot be quantitatively expressed, since the determinate facts
about melodic progressions are not facts about successions of intervals of this and that
size. They are facts about Suvéapeig, £idn and 6Eoewg: we shall consider more fully in
scction 7 what these conceptions amount to, and what the implications of Aristox-
cnus' standpoint are. At the lcast it must lcad us to reappraise the purpose of the
theorems. We have already put together an impressive collection of hints that they are
not to be construed simply as arguments from quantitative premises to quantitative
conclusions, and the present passage may help to provide a more coordinated view of
the other considerations that lie in the background. Nevertheless, it is clear that quan-
titative rules and specifications have substantial parts to play: Aristoxenus is not
cntitled to dismiss them as glibly as he scems to here.

One feature of the argument in the digression needs to be tidied away before we
pass on. The discussion of SUvapig is introduced as an explanation of why pro-
gressions from given intcrvals must be studicd in one xg6a of one genus at a time, and
it is not altogether clear how the argument works. If we consider one xoa at atime, it
will after all be possible to specify the progressions precisely and definitely in quan-
titative terms. But perhaps Aristoxenus’ point is just that such precise quantitative
description is only possible ypba by %oba, and that this is true because the deter-
minate facts about forms of progression from a given interval in every variety of scale
taken together are not quantitative facts. Noris it any quantifiable features of the inter-
val and the progression that makes them the same interval and the same progressionin
scales of different kinds. The truths that unify all such progressions, though not quan-
titative in form, ensurc that in any given ypda the progressions arc quantitatively
determinate, and that a xpoa-by-xeda approach will therefore give determinate
results. But an cnumeration of quantified progressions for one xpo6a after another will
not by itsclf give an overall scientific understanding of the onc kind of progression that
they all exemplify: the cnumeration can never be complete, and even if it could, no
purely mathematical rulc will put order into its duterpia, explaining the manner in
which the plurality of quantitative types constitutes a coherent and comprehensible
‘one’.

We must now investigate the remaining propositions about routes or
progressions (bdoi).

69.29-70.14 In the enharmonic and chromatic, cvery note is part of a
UKoV,

This proposition is not directly concerned with 680: it serves to prepare for the
theorems that follow. Its argument hangs on characteristic uses of T and D which 1
shall not now consider further. Its conclusion is problematic only in the sense that the
highest note of a tetrachord disjoined from the one above it is not in a direct sensec part
of a muxnvov, but is so only through the ‘implications’ of T and D.

70.15-20 There are three positions for notes in the vrvdv.
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the proposition that no stuxvédv can be followed by another or by a part of one: this
rules out, for example, the subdivision of the chromatic tuxvévs s by the insertion of
additional notes within its boundaries.

Aristoxenus now considers the 5of that are available from each note of the ux-
vov in turn.

70.21-71.4 From the lowest note of the auxvév there are two 680 in cach direc-
tion, downwards to a tone or a ditone, upwards to a Tuxvév or a lone.

The first part of the proposition raises no obvious difficulties, since it follows
readily from earlier conclusions, but one feature of A ristoxenus’ argument is worth
emphasising, It has previously been shown, he says, that from the suxvév there are
two routes downwards, one to the tone and one to the ditone,* and to say this is the
same as saying that there are two routes downwards from the lowest note of the sux-
vév, since it is by this that the muxvév is bounded. It scems a small point, butitisa
significant one, as I shall argue later, that Aristoxenus finds it important to convert
propositions about progressions from specified intervals into ones about progressions
from specified notes.

The argument for the second part of the proposition, conceming the upwards
routes. is altogether remarkable. One might have imagined that since the subject of
discussion isdefined as the lowest note of a xuxvév, progression upwards from it must
be 1o the xuxvov and to nothing else. But it has been shown, Aristoxenus says, that
from the ditone there are two routes upwards, one to a tone and one to a tuxvév. To
say this, however, is the same as saying that there are two routes upwards from the
upper bounding note of the ditone. Since it has been shown that the upper bounding
note of the ditone is the lower boundary of a uxvdv, there must be two routes
upwards from the lower boundary of a Tuxvdv,

The reasoning makes striking use of tactics similar to those involved in carlier
applications of T and D. In one of the progressions upwards from the lowest note of a
nuxvév, i.e., the progression to the tone, the tuxvdy whose lowest note it is does not
appear. Itis the lowest note of a nuxvév, then, in some implicit or potential sense, just
because it is the highest note of a ditone: we have found previously that Aristoxenus
insists on calling this note the lowest note of astuxvdv even whenitis in fact succeeded
by atone. Itbegins tolook as though the various characterisations that can be attached
to a note are taken to belong to it not in virtue of the intervals actually surrounding it,
but in virtue of something intrinsic to itself, which remains present in it even when it is
not expresscd in any actual progression of intervals. To mention the upper notc of a
ditone. or the lower note of a disjuz:-tive tone, or the lowest note of a Tuxvdy, is not
simply to mention three different locations which in certain forms of scale may coin-
cide: it is to mention three aspects of an entity which is always identically the same
note, and whose nature or essence is constituted, at least in part, by the unification of
these three aspects, Inthat case it becomes natural to ask whether it is not, after all, the
intervals of a sequence that determine the legitimate specifications of its notes, but
rather the independent characters of the notes that determine the sequences of inter-
vals in which they are capable of appearing I shall try to pursue this suggestion further
in section 7.

71.5-22 From the highest notc of a muxvédv there is one 656¢ in each
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The argument looks straightforward, if a little cumbersome. It has been shown that
from the ruxvov there is only one route upwards, to aditone. Tosay this is the same as
saying that there is only one route upwards from the highest note of a nuxvov. It has
also been shown that there is only one route downwards from a ditone, that to a Tux-
vdv, and to say this is the same as saying that there is only one route downwards from
the lower bounding note of the ditone. But since we also know that this note is the
highest note of a muxvév (by D), this is also the same as saying that there is only one
roule downwards from the highest note of a Tuxvév.

There is nothing contentious about Aristoxenus’ conclusion. But the apparently
unnecessary complexitics of his argument show him, once again, using conclusions
about intervals to establish features of an identifiable note. To say that the ditone is
followed by a muxvév below is to identify the ditone’s lower boundary as that note
whose nature it is to require a tuxvov below, a ditone above. The idea that pro-
gressions are determined by the characteristics of notes is more obviously at work in
cases where from a given note several different progressions are possible and are
deemed to be present potentially even when they do not actually occur. But it lics
equally, though less visibly, behind the reasoning of the present argument.

71.23-72.12 From the middle note of the muxvédv there is one route in each
direction,

The proposition sounds as if it were true by definition, yet Aristoxenus once again
proceeds to prove it by a complex argument involving applications of T and D. The
gist is that since cach note bounding a tone or a ditonc is thereby a boundary of a rux-
v6v, and since from the middle note of a muxvéy there is a part of a Tuxvov in each
direction, to move to a tone or a ditone from this note would (implicitly) be to place a
nuxvév next to part of a tuxvév, which is not permissible. This line of reasoning
indicates that to call a note the note below aditone is to define it as the highest note of a
mtuxvév (even where that tuxvév does not actually occur, as it would not in the case
hypothetically cnvisaged), as surely as calling it the middle note of a scuxvév defines it
as having part of a muxvov on either side (even though it would not, if an incomposite
ditonc were placed immediately above it). The focus, once again, is on the defining
characteristics or ‘potentialities’ of a note, not on the sequence of intervals that
actually appears around a note on this or that occasion.

72.13-27 Two notes that differ in their position in the ruxvév (xavix Tijv 1ol srux-
vob petoyiiv) cannot with melodic propriety (EupeAds) be placed upon the same
pitch (vdog).

This proposition is perhaps intended as a summary of the conclusions of the pre-
ceding propositions: the lower bounding note of the ditone and the middle note of a
nuxvév, forinstance, differ in their position in the stuxvév, and it has been shown that
they cannot coincide. The argument that Aristoxenus now offers is in cffect a
generalisation of the previous ones,

In his statement of the proposition, however, Aristoxenus scems to make one of
his very rare slips, and the mistake is instructive, It is true, and readily proved from
familiar resources, that no onc note may have two roles in the Tuxvév: it cannot be
both the middle note of astuxvdv and the highest note of one. But this is not the same as
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pitch: it is not hard to find an example in which A ristoxenus would certainly agree that
they do.

!n any genus, the scries of intervals bifurcates above the note pion, proceeding by
conjunction to the tetrachord cuvmuuévmv, by disjunction to the tetrachord Sietev-

yuévov, In the cnharmonic genus this double sequence can be represented as
follows.

(tetrachord ovvappévv)
néoy
3 1 1
q 1] q ) d 1§
{tetrachord péowv)
i (] 1 1
! 1} q L} q L} d L]

(tetrachord Sutcuypivwv)

In the “1onic’ xpba of chromatic, it is this:

pion

s s ! 32

P N
e

t s s 2
In the *sharp’ xpdu of diatonic, it is this:

néon

-
-
o

-
e

The rule that Aristoxenus has stated is not broken in the enharmonic, since in that
genus no note of the one tetrachord falls on the same pitch as a note of the other. Inthe
diatonic it is not breached directly, because diatonic sequences contain notuxvé. But
in the tenic chromatic the second note from the péon in the tetrachord ouvnuuévev
(the rapaviytn ouvnppévev) falls on the same pitch as the first note from the péor in
the tetrachord dietcuypévwv (the ragapéon). The tagapnton is the lowest note of a
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The mistake is one that Aristoxenus ought not to have made, in view of his clear
assertion (69.6-11) that it is not in respect of pitches (1@oeig) that melodic pheno-
mena arc determinate and law-abiding, but in respect of duvépers, eldn and BEae.
The pitches of the nagapéon and nagavijm may be the same, but their toews, their
positions in their tetrachords and in the whole system, are not, and no more are the
€i0n, the overall structurcs, of the sequences in which they occur. The concept of
divapic will be considered further in the next section, but we may anticipate that dis-
cussion to the extent of saying that it is most prominently conceived as a note’s
capacity to determine which intervals may lic on either side of it. As such itis the basis
of both £idog and Bfoug, or at least intricately connected with them; and plainly the
Suvapeig of the nagapéon and nagaviyen differ. It should also already be apparent,
though this point too will be reviewed again below, that a (named) note is to be iden-
tified by reference to its Sovapug, not to its pitch. Thenthere is all the difference in the
world between saying that no one note can have two duvéapetg, incompatible with one
another(displayed, for example, by its holding two different positions in the ruxvov),
and saying that no two notes, incompatible in these respects, can fall on the same
pitch. They can and do, not only in the case of the tonic chromatic, but also in diatonic,
where notes that differ in this way coincide at two points in the double series set
out above.

Aristoxenus’ formulation cannot be rescued by the stipulation that the conjunct
and disjunct sequences, like the different xoba, should be considered one at a time.
His own procedure shows that notes are to be defined by reference to their roles in
both sequences simultancously: otherwise T is false, and ncither T nor D can be
applicd in the ways we have been studying.

The remaining propositions of the book, which is incomplete, are of less impor-
tance for present purposes. 72.28-74.8 explains how many different incomposite
melodic intervals there are in each of the genera, 74.9-16 gives a definition of dif-
ference of eldog or oxijua, which is helpful in interpreting his uses of the notion
clsewhere, Such difference occurs when ‘in the same magnitude (of interval) con-
stitutcd out of the same incomposite intervals, the order of the incomposite inter-
vals is altered’.

The book ends (74.17-25) with the proposition that there are three such (€lon) of
the fourth. One has the muxvov at the bottom, one contains a ditone with a dleowg
(quartcr-tonc) on oither cide, and one has the xuxvév above theditone. Thesecidn are
of course not all possible as forms of tetrachords between fixed notes, which have pre-
viously been A ristoxenus’ major concern: they arise when one asks what £i6n, or pat-
terns of internal structure, an interval of a fourth in a given genus can have regardless
of its position in the system or the characters of its bounding notes. There can be little
doubt that A ristoxenus would have gone on to enunciate asimilar proposition relating
the fifth, and to combine these results in an analysis of the forms of the octave. He
plainly belicved this latter task to be of central importance, and criticises his pre-
decessors for failing, in their accounts of the octave-species or igpovia, tostart from
an analysis of the octave’s principal components, the fourth and the fifth, and of the
forms of aUvBcowg in which they can be put together. Only through such a procedure
can it be proved that certain of the logically possible species of the octave are
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legitimate sequences of incomposite intervals have been enumerated, and the basis of
their legitimacy and the impropriety of others explaincd, it has become possible to
give such analyses of the fourth and the fifth, and to put together out of them, together
with the rules of oivBzoig (particularly those conceming conjunction and disjunc-
tion), a scientifically rigorous and well-founded enumeration of the forms of the
octave.

VII The concept of S0vapig and the roots of explanation

We have found that a purely quantitative interpretation of Aristoxenus’ thcorems
cannot be sustained. Though it is certainly part of his project to cstablish the sequences in
which intervals of given sizes can occur, and though some of his premises are quantita-
tive in form, his arguments also presuppose principles of a different order, and by no
mecans all his conclusions are quantitatively expressed. Cormrespondingly, if intervals
are conceived as*distances’ of specified dimensions, sothat twointervals are the same
if their dimensions are the same irrespective of where they stand in the structure of the
system, these intervals cannot be the primary reference-points of harmonic science.
They cannot be the entities whose patterns of behaviour the underlying principles and
their subordinate propositions describe. Aristoxenus says as much, and his procedure
reflects it. What is being analysed is something of whose behaviour the regular
interrelations of quantifiable intervals arc an aspect, but whose properties cannot be
reduced to the sum of such interrelations.

It has been necessary to make use of additional assumptions or principles that
seem to fall into two main types: but their important implications converge. In the first
place, Aristoxenus evidently takes for granted something that corresponds in outline
to our assumption A: the framework of fixed notes bounding tetrachords in conjunc-
tion and disjunction is given, not derived. On occasion, and frequently in the later
thcorems, this assumption is supplemented by irreducible references by name to those
notes of the system which are not fixed, and intervals are identified by the positions in
the system that their bounding notes are defined as occupying. Such positions cannot
be pinned to a single locus by quantitative coordinates: a note is the same note in
several occurrences not in virtue of retaining the same pitch relative to other notcs, but
by filling the same functional or dynamic niche in the overall structure. It is neither a
necessary nor a sufficient condition of N's being the same note as M that they should
stand in the same pitch-relations to other given notes. We therefore need a fuller
account of what it is to be some one identifiable note, of how the structures conlaining
such notes are understood, and of how propositions concerning them are related to
propositions about the sequences in which intervals, quantitatively conccived, may
and may not occur.

Secondly, we have scen that if the theorems are understood as concerned
primarily with interval-scquences, there are very serious difficulties in certain per-
vasive forms of inference or argumentative procedure, These are most striking in Aris-
toxenus’ uses of T and D, though they are not confined to them. If we treat it as a
proposition about actual successions of intervals, T, for example, is simply false: there
is no TuxvéY lying immediately above the lower boundary of any tone. I suggested
that some of the relevant arguments may be reconstructed round the notion of alterna-
tive secuences: where a sequence proceeds upwards from a tetrachord to a disjunctive
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chord in conjunction with the first. But in some cases this interpretation seemed much
less appropriate, and in general we found no convincing grounds for the thesis that
such alternatives /must be implicit in sequences of these sorts. Granted that in some
accepted scale-forms a muxvov lies above a ditone, why does it follow that in every
scale-form containing a ditone it is e/ways legitimate to proceed upwards to a xux-
v6v? What ensures that this stuxvév is always potentially present? And what requires
usto acceptthatifa tone ‘implics’ the existence of asuxvdv above, and aditone thatof
a uxvov below, then the hypothetical sequence ¢ d implies the existence of two
muRvé in sequence, one running upwards and one downwards from the common note?
I the muxva actually occur, neither the tone nor the ditone can do so: how can the
sequence ! d imply the sequence of ruxvé, if the latter can only occur when the former
does not, and is therefore not present to exercise ils powers of implication?

In some of the later theorems that incorporate these forms of reasoning, a promis-
ing line of interpretation scemed to be one that treated the propositions as concerned,
primarily, not with the ways in which one interval can follow another, but with the
intervals capable of lying between specified notes, the notes themselves being iden-
tified only partly by the sizes of the intervals they delimit in the series under considera-
tion. If their identity depended wholly on these sizes, the proposition that there is only
one roule in cach direction from the middle note of a muxvov, for instance, would be
true by definition, whereas Aristoxenus treats it as one that could coherently, though
mistakenly, be supposed false: the fact that it is true calls for a complex demonstration
from independent principles. Hence the specification of M as the middle note of a
suxvdv does not by itselfl entail that M always, necessarily, occurs as part of a
sequence in which it has one interval of the uxvév on either side (though in fact it
does); it is not absurd a priori to suggest that it might on occasion be, for example, the
lower boundary of an incomposite ditone, The phrase ‘the middle note of a ruxvéy’
identifies something that would remain the same note, even if the sizes of the intervals
surrounding it changed. Perhaps, then, it is notes, not intervals, that carry ‘implica-
tions’ about succceding intervals, It is thoroughly obscure how a suxvév could be
implicd by a tone in a sequence where that tone is not actually present. But if the notes
that bound the tone (in those sequences where it does occur) retain their identity
whether the tone is present or not, their powers of implication, whatever these may be,
canintelligibly be conceived as remaining intact, unaffected by changes in the sizes of
the inlcrvals among which they appear on this occasion or that.

Here again, then, it becomes important to try to unravel the notion of the identity
and character of a note. Both kinds of difficulty point unmistakably to the hypothesis
that the whole collection of theorems is best understood as a systematic exposition of
the ways in which such characters arc interrelated. In that case the rules about
interval-sequences will be secondary, derived from and explaincd by truths about the
natures ofnotes. The laws of harmonic science, which express these truths, will be dis-
covered by analysis of the structures implicit in the system as a whole, whose
organisation is determined by the interaction of the potentialitics or duvéapeig con-
stituting the notes which are its elements,

We must turn, then, to what Aristoxcnus himself says about the laws of harmonic
science, and especially about the concept of SVvapwg. Nowhere in the parts of his
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of intervals (Swaotijpata), the third part of harmonics concerns (p0dyyor (notes)
since, he says, intervals by themselves are not sufficient (abtéigun) to give under-
standing of notes. The reason is that virtually every size of interval is ‘common to
several duvapuag’. (The point seems to be that movement through the interval of a
fourth downwards, for example, is possible from any of many different notes: this
possibility of moving an interval of a given size is thus an element in each of many dif-
ferent Suvapucig, and so cannot constitute the whole essence of any of them.) The
study of musical notes, Aristoxenus continues, requires saying how many there are,
by what they are recognised or identified (Yvwpibovral), and whether they are tGoewg
(pitches) as most people supposc or duvapcis: and an account must be given of what
Suvayug itself is,

His phraseology here, as well as his dismissive remarks about pitches elsewhere
{c.g., 69.6-8), makes it clear that in his view a note is a SUvag, not a pitch. The pro-
mised account of dUvayjug, however, is lost, if he ever formulated it. Since a note is a
Suvayug, the question how notes are to be identified and how many there are, con-
ccms the identification and enumeration of Suvapeig. The fact that cach named note
is tobe trcated as instantiating a SOvayug is further indicated at 34.1-5, a passage that
also helps in interpreting the claim at 36.2-14 that we cannot understand notes by
studying intervals alone. Sometimes, Aristoxenus says, while the size of interval
remains the same we designate it differently, calling it in onc occurrence the interval
between the uné and péom, forinstance, and in another that between the ragapéon
and vijoy: for it can happen that while the interval's size remains constant, the
duvapewg of the notes change. To call a note nagapéon, then, is to attribute to it a
definite SUvaug; to call it Uém is to attribute to it a different one.

The study of notes, conceived as duvaypeig, is then plainly not the same thing as
the study of the sizes of intervals. The notes are not, or not merely, the boundaries of
such magnitudes. How are the two studies related, and what is the role of each in har-
monics as a whole? At 40.4-24, in the course of a diatribe against the thesis that the
purpose of harmonic science is to develop an accurate notation, Aristoxenus commits
hiinself to a very strong position about the role of magnitude. His remarks are most
readily understood if we suppose that the notation he had in mind used signs to repre-
sent sizes of interval, rather than points of pitch. Such signs might be designed to con-
vey instructions of the form *Rise through the interval of a fourth’, and so on. Nothing
is independently known of a notation of this sort, and it is possible, though harder, to
interpret his comments as directed to one in which signs represented pitches. To a
modemn musician this may seem more likely, but here again we have no evidence that
such a notational system was ever used by Greek composers or performers. Aristo-
xcnus is plainly thinking of a notation developed for theoretical purposes by musico-
logists: whatever it was, it was certainly not the ‘Alypian’ system in which the pitiful
scrap-heap of existing scores has come down to us, since this is not open to the
criticisms that Aristoxenus now deploys. The theme of his complaint is that notation
is purely quantitative: hence it does not reveal the duvéapeig of the different tetra-
chords, for its signs do not distinguish duvépeig, but only magnitudes. A grasp of the
magnitudes as such, however (10 SumoBaveoba Twv ucytbwv avtdv), is no part of

an overall understanding of the subject (oUdév Ean pépog tiig oupdong Evvéoews);
for through the sizes themselves{ &t cetTiv IOV nEYFRmY we can eain nnderstandine
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genera, nor of the differences between composite and incomposite intervals, norofthe
differcnces between simple and modulating sequences (td &nhotv xal petaboriv
txov), nor of the 1pdmoL (styles or genres) of melodic composition, nor indeed of any-
thing clse whatever,

This is fighting talk. We must remember that the context is polemical, and notice
also that A ristoxenus is not saying that a grasp of magnitude has no part to play in har-
monics, only that by itself (I take this to be the force of the addition of autdv to the
phrases 10 dunoBaveofan wv peytBwv and Sux wibv peytBwv) it can give no
understanding. In combination with a grasp of other data and principles, it may
nevertheless make a valuable, if subordinate contribution. What scems entirely clear,
however, is that propositions about intervallic sizes as such are no part of the con-
clusions that harmonics seeks to establish. If they were, a knowledge of them would
necessarily be a part of Tijg oupréong Evvéacws, and it is not. If such knowledge is
required of the harmonic scientist, it must therefore find its role in an earlier phase of
his research rather than appearing ‘as such’ among his resuits.

Aristoxenus repeatedly affirms that harmonic science must begin from percep-
tion. It must discover by experience, not by a priori theorising, what intervals there
are, what sequences are used, and so on, and only then proceed to enquire into the
principles that explain why the facts are as they are. Thought must be applied to the
data given to our hearing. It is therefore no surprisc to find him asserting that it is by
hearing that we judge the sizes of intervals, and by Suavoia that we investigate
Suvapesg (33.6-9): this suggests that we start by sctting out the ear’s findings about
sizes of intervals and their regular successions, and go ontointerpret and explain them
in terms of the Suvéaperg which thought (Suavola) reveals as their causes and prin-
ciples. Propositions about sizes are data to be explained, while propositions about
duvépewg are the principles that we seck, and that allow us to reformulate the original
data in a unified and comprehensible way.

This is not to say, however, that the data given to perception cannot also include
facts concerning things that are themselves conceived dynamically rather than quan-
titatively. On the contrary, it is preciscly because perception does grasp things in their
character as Suvapeig, and because generalisation from perception reveals regulari-
ties that hold of such Suvépewg, that we are led to consciousness of the fact that it is
these regularitics, and not those about magnitude as such, that constitute the signifi-
cant principles of melodic *nature’. It is on the basis of what we perceive, not of pure
thought, that we arc equipped to decide what sorts of truths may count as the doyoaior
basic principles of the science (44.11-13).

The point is well brought out in along passage(47.8-50.14) in which Aristoxenus
answers the question how a note can remain the same note when its distance from
others varics. The note Myavdc, to use his example, is a ditone below the péon in the
enharmonic, a tone below the péon in sharp diatonic, and at any of an indefinite num-
ber of positions intermediate between these in other xeban. Why are all these
positions lo be conceived as instantiating the same note? After all, the questioner con-
tinues, the distances between the fixed notes never change: would it not be better
always to give a different name to a note in a different position? Notes that bound dif-
ferent magnitudes must surely be different notes, and notes bounding the same
magnitudes. conversely, must be the same and should be given the same names.
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(néya wanveiv). In the first place, we are aware (dgdpcv) that the viym and péon are
different in dOvapg from the napaviym and Myavég (he adds several other
cxamples), and that is why they have different names: yet the interval between the
members of each pair is the same. Differences between notes are therefore not always
reflected in differences between the sizes of interval that they bound, and the fact that
two intervals are the same size does not entitle us to say that the notes bounding them
are the same. (We might accuse A ristoxenus of missing the point, and insist that two
notes are the same if they stand at the same interval from some one specified fixed
note. It could be argued in response that this thesis will meet difficulties if we go on to
require that a purely quantitative account be given of the identity of the fixed note that
is the reference point. But in any case it fails for a more straightforward reason: dif-
ferent notes often stand at the same interval from a given note. In the diatonic, for
instance, the tpim duetevypévav and tapaviyo) ouvwippévav are both a tone and a
half above the péon; the diatonic apuném and enharmonic Aiyavég are both a
ditone below the péon; and so on.)

Again, Aristoxenus continues, if we insist that every different interval implies a
different musical note, we shall need a different set of names to go with every variant of
the ruxvév, But since the upper notes of the muxvdv can be shifted through an infinite
scries of positions, generating different xg6at, we shall require an infinity of names.
He presumably takes this requirement to be absurd.

Finally and most significantly, if we concentrate our attention on equality and
inequality of intervals, we shall throw away our discernment of genuine likeness and
unlikeness (cwro6alobpev tijv 10l dpoiov te xat dvopoiov didyvworv). We shall be
compelled, for instance, to apply the word sTuxvdv to a composite interval of just one
precise size, and each of the designations ‘enharmonic’ and ‘chromatic’ to just one
sequence of magnitudes. But this procedure would fly in the face of thv g
aioBiioews pavraoiav, which assigns these names not by reference to unique sizes of
interval, but by taking notice of the similarity existing within one form or kind
(Oporomra tvog Tivos cidoug). In fact, the boundaries of cach of the intervals con-
stituting the items designated are limited within a térog (a range of variation) and are
not restricted to a single position. Further, it is not physical or mathematical principles
that determine the limits of these tonor, The name sruxvév, for instance, is to be given
toany pairofintervals jointly smaller than the remainder of a fourth, not because there
is anything mathematically distinct about a class so defined, but because its members
all display to perception the characteristic sound of something compressed (svuvov),
though they are unequal (tppaiverar yag &v niioL 1015 TUX VOIS TURVOD TIVOG Pwviy
xainep aviowv altdv Sviwv.)( Since muxvé are in effect defined as pairs of intervals
summing to less than 5/4 tones, the distinction between them and &rtustva cuotpata
corresponds roughly to our own distinclion between seconds and thirds, marking the
arca in which concords [in the modern and not the Greek sense] shade off into dis-
cords. Notes bounding a tone or less, played simultaneously, give a ‘compressed’
sound: those bounding any version of a minor third or more do not) Similarly, any
system s to be called chromatic so long as it displays the chromatic character (Ewg av
1O xowpaTxdv NBog tppatviitar): a given genus continues to be perceived as retain-
ing its own characteristic form of movement’ while employing a plurality of different
divisions of the tetrachord. In both cases cited, the question when structures are or are
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Thus the genus, Aristoxenus goes on, remains the same while the magnitudes vary
within certain limits, and while it remains the same the duvéaucig of the notes are con-
stant too. ARer all, what is there to determine whether one version of chromatic or
enharmonic is the ‘correct’ one, rather than another? So far as aloBnoug is concerned,
the genus remains cnharmonic whether the interval between the péon and Myxavog is a
ditone or some very slightly smaller interval. The el8og of the tetrachord is the same,
and hence we must give the notes bounding the intervals the same names. (The word
¢idog is plainly not intended here as a synonym for oxjjua, as it commonly is
clsewhere in Aristoxenus: it refers to the character of the tetrachord as this is grasped
by perception, the character that makes it perceptibly identifiable as an enharmonic
tetrachord even in advance of any theoretical analysis.) Further, it is true in general
(i.c., irrespective of genus) that so long as the names of the notes bounding a given
melodic space remain the same, e.g., the péon and Ondam, so too must those of any
notes falling between them, since perception always identifics those between the péon
and UnGm as the Myavég and nagundm,

Thereis a great deal of food for thought here, but what emerges most clearly is that
distinctions of dUvapug and its companion, €idoc, are identificd in the first place by
perceplion. It is these distinctions that perception finds melodically significant, and
which the harmonic scicntist must seck to preserve, analyse, and organise. Differ-
ences of péyeOog, though perceived as such and capable of* colouring’ a melody in dis-
tinguishable ways, do not create differences of melodic structure unless they corre-
spond todifferences of dUvaug, Perception distinguishes the tuxvédv from the &roun-
vov and genus from genus: it also identifies differences of dOvajug between tetra-
chords and between notes, and it requires that any notes lying between designated
pairs of notes, no matter at what intervals, have melodic meaning corresponding to
their positions, and are to be given the appropriate dynamically significant names.
Facts specificd in terms of these concepts and distinctions are as much a part of the
harmmonic scicntist’s data as are those that refer to magnitudes. They are fundamental
to his science because it is through their duvperg, not through the mathematical sizes
of intervening intervals, that notes acquire roles in melody, and it is through our per-
ception of their Suvapeig that we hear them as making melodic sense.

Aristoxenus altributes dynamic properties to notes, to tetrachords, and even to
intervals, or in the cases of the wuxvdv and the genera, to sequences of intervals, But
they are ascribed to muxva and genera on the basis of perceptible form (€ldog), and to
other intervals only when they are specified by reference to their particular bounding
notes, never when they are identified by their sizes and nothing else. Tetrachords, too,
arc only said to have different duvéeig on occasions when they are identified by
reference to the notes that form their limits. Given Aristoxenus’ contention, elaborated
in a passage that we considered previously (68.13-69.28), that itis Suvauew and not
magnitudes that are the determinate features of melodic phecnomena, and are there-
fore the harmonic scientist’s proper focus of interest, it should follow that no pro-
positions about the sizes of intervals conceived simply as such should appear either as
principles or as significant conclusions of the science. We have thus returned to the
position stated so uncompromisingly at 40.4-24.

A focus on duvdapeg reveals the samenesscs and differences from which melodies
are created. and by reference to which their nature is to be understood. From the
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nuxva (though some are perceptibly different from others) fall together into a class of
similars; so too do all enharmonic sequences, all chromatic sequences, all diatonic
sequences, and all notes of the same name—all Ayavol, all péoat, and so on. These
similaritics are constituted by identity of Sivapug or power to determine how melody
can legitimately proceed from it. Hence we may expect all important principles and
conclusions of harmonics to be framed as propositions about entities of these sorts,
not about the despised peyéon and téoes: they will express laws about the regular
behaviour of muxvi, of melodic genera, of tetrachords and of notes, and perhaps of
some other things too, since we have no guarantee that our list is exhaustive.

Let us now retum to the problems of book 3, and first to the fact that substantial
amounts of Aristoxenus’ reasoning presuppose what we called assumption A. This
assumption takes the framework of fixed notes set out in section 1 as a unique and
unalierable system of relations between notes of any extended series. Aristoxenus’
arguments also refer, by their names, to notes other than those in the fixed framework
in ways that take for granted their order, though not the sizes of the intervals by which
they are separated (since these are variable). His rules apply to successions of notes
lying within this complete system, and identified as elements of it. What we have now
seen is that the identity of notes as ordered clements of the system constitutes their
duvapeig(tocall anote Outéen, for instance, is to allude to its SUvayuc), and that what
we have called‘assumptions’ are not intellectually constructed models or hypotheses
but data derived from perception. Any sequence of notes will either be identified by
perception as instantiating a segment of the system, or it will be rejected as unmelodic.
To hear a sequence of pitches as amelody or a part of one, is not merely to notice that
its elements stand in certain definite relations of pitch. It involves hearing this note as
constituting the Aigavés, that one as the nagundm, and these intuitions imply further
expectations about the Suvapew of the notes associated with them, or capable of
being so associated. Ifthis note is the Myavdcg, for example, there can be nonote above
it nearer than the péoy.

The existence of the framework of fixed notes, forming the boundaries of conjunct
and disjunct tetrachords, ensures that some properties of notes, dynamically con-
ceived, can be represented quantitatively. Ifthis note is the nagapéon, the péon must
stand a tone below it, and the Uadn peodv a fourth below that: such propositions
remain true no matter what shifts of genus and shade (xoda) occur. What is important
is that this rule is expressed as a truth about the $0vaug of a note, the nagapton, not
as a generalisation about successions of quantified intervals as such. Many such
truths, as we have scen, cannot be stated in quantitative terms at all, and even in cases
like ihe present one the references to magnitudes can be eliminated. We may takeitas
a datum that notes in equivalent positions in successive tetrachords are concordant
with one another(itis this principle that appears in a quantitative form as L). Tobe the
rapaptan is, in par, to be the lower bounding note of a tetrachord with which the
tetrzchord in succession (tEfic) below it docs not share a note. It follows at once, as
Aristoxenus shows in the opening propositions of book 3, that the note immediately
below the nagapéon (i.c., the pton) is separated from it by a tone, and that the
nagapton stands a fifth above the lower boundary of the tetrachord below it. These
quantitative truths are consequences of dynamic ones, not the other way about, They
arc "o he conceived as comllaries to analvses of the Suvdunic of identifiable notes,
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that appears most frequently in applications of T and D, that the focus on notes and
Suvapag rather than on intervals and their sizes pays the greatest interpretative
dividends. Let us consider such an argument once again.

A tone cannot stand immediatcly below a ditone. If it did, since the upper bound-
ary of a tone is the lower boundary of a muxvov (by T), and the lower boundary of a
ditone is the upper boundary of a nuxvov (by D), and since ex hvpothesi the two
boundaries coincide, one muxvév will be EEfig with another, which is melodically
impossible (by L). If this argument (or indeed T itself) is conceived in terms of rules
about successions of intervals, it becomes almost impenctrable. The two ruxvd can-
not be present if the sequence of tone and ditone is. 1f we interpret the rules as saying
that a muxvov is always an available option below a ditone and above a tone, then it
will follow that if we proceed downwards through a ditone we may continue to a Tux-
vov, and if we proceed upwards through a tone we may continue to a moxvév, But
nothing in this entails that if we proceed upwards through the first of these stuxvé the
sccond is available as a continuation, since we have preciscly nof reached the sharced
note through the interval of a tone by which the upper tuxvov was implied.

If, however, we interpret the argument as being based on a conception of identifi-
able notes and their Suvéyiers, the obscurities vanish. To be an identifiable note is to
have a specific role in the system and to stand to other notes in specific relations, some
of which are quantifiable. These relations express the note’s Svayug, its nature con-
ceived as a power todetermine the ways in which a proper melodic sequence can pro-
ceed from it. The powers of any given note are not independent of one another: they
comprise a coherent unity constituting what the note is, coherent in the sense that the
structure of the system requires these powers to form aspects of a single melodic role
ordUvayuc. Inthe light of this approach, rule D entails that if a note’s role requires that
a melodic sequence rising to the next note above must jump through an incomposite
ditone, then it is also such as to require a ruavov below itself. T entails that any note
having the power to propel a downwards melodic sequence through the disjunctive
interval is also such as to require a tuxvov above itself. Thus, D and T each express a
coherent dUvapig capable of attaching to different notes. But they cannot both belong
to the same note, since that note’s nature would then be incoherent, one feature of it
being inconsistent with another. It cannot be within the SUvapug of a single note to
admit a muxvov both above itself and below, for such a dOvapug cannot exist within
the framework of the system in which duvapewg are defined. The rules of melodic suc-
cession may be conceived as elucidations of the bundles of Suvéperg that cohere in
notes by virtue of their roles in the system, and as setting limits to the combinations of
Suvapcig that can fit together to constitute any one note. The law appealed to most
often, L, is no more than a handy summary of some of the most general constraints
upon Suvapel; that the organisation of the system imposes. Thoughit s possible, con-
trary to what Aristoxenus says, for notes with different Suvépes to fall on the same
pitch, it is not possible for one note to possess a dUvaug which is demonstrably
incoherent.

Thedifficultics involvedintreating T and D as rules about successions of intervals
no longer arise. It is unnccessary to arguc as il sequences of muxvé were somchow
prcscnl in mtcrvals that do not contain thcm. or as if lhc mtcrvals xmplymg them could
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sequential combination that is notionally available. Instcad we have the simple rule .

that a note cannot manifest its power inconsistently, that is, in such a way that it can-
not be a single clement in the melodic system, A note is a unified whole, whose charac-
ter is expressed in the ordered set of relations with all other melodic clements. A
hypothetical note whose character cannot be coherently expressed in this way is not
an clement of any legitimate melody, that is, of a sequence which aioBnoig can inter-
pret as making melodic sense.

The notes of the system thus constitute a complex of dynamic relations, of
possibilities for melodic movement. The laws of harmonics express these possibi-
litics: some, but not all, can be stated quantitatively, whereas all can be stated in terms
of melodic function. The theorems of book 3 take quantification as far as it can be
pressed. but it has limits on which Aristoxenus is right to insist, and the quantitative
sules th:msclves are aspects of laws holding primarily between clements of the
dynamic order.

Atthe core of the theory of melodic Stivayug is the idea that in order to be part of a
mclody. a sound must have a determinate role in a structural system within whose
forms perception may grasp and interpret it. The melodic relations between one note
and anozher are not constituted or wholly determined by their relative pitches, but by
the intersection of their potentialitics and implications within such a structure; that is
what creates the possibility of melodic sense, and provides a basis for distinguishing
sense from nonsense. The fact, for example, that the interval between one note and
another is a tonc is not what gives the notes the status of elements in a melody, or
gencrates implications for melodically possible continuations, As Aristoxcnus says,
many notes, conceived as Suvapeig, can stand in the same relation to the same size of
interval. Onc may proceed upwards by a tonc from the diatonic naguném, or from
the sharp diatonic Myavég, or from the péon in any of the genera, or from the brérr in
the tonic chromatic. But melodically speaking, one is not doing the same thing in all
these cases, and different laws of continuation will apply. The melody may be moving
from the second to the third note of a tetrachord, or from the third to the fourth, or ris-
ing through the interval of disjunction from the top of one tetrachord to the bottom of
another. or procecding in a single step through an interval which is melodically com-
posite or divisible in that form of scale into two semitones. Again, as we have scen,
there are occasions when movement through a tone is melodically inadmissible. The
tone is not as such a melodic interval: it is a possible instantiation of the dynamic rela-
tion between some pairs of elements in the system, and not of that between others,

Twce sounds may have the same structural role, the same SOvajug, and determine
what are structurally equivalent possibilities for continuation, while not standing at
the same distance from other given notes. The Mixavoe may lie a tone below the puéon,
or aditone, or anywhere between these limits: but the laws of harmonics, in their most
unified and illuminating form, concem such intervals as ‘the interval between the
uéan and yavog’, rather than specific sizes. This feature of Greek harmonic theory,
with its reliance on the concept of‘movable’ notes, is commonly supposed to be alien
to more modemn Western practice, but this is a mistake: difference of degree has been
mistaken for differcnce in kind. A note functions as the third of the scale of C minor, for

instance, not by being a pitched sound whose vibration-rale stands tothat of C ina cer-
tain definite ratin: given a snitable meladic contevt, n cuitable imnalicit ctrictiien anvnf
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rolc. This fact is well known, but it is oftcn misconstrucd by being interpreted as an
illustration of the car’s capacity toignore inaccuracy and approximation, to trcat what
is roughly or ncarly E* as though it ‘really’ were E. It is nothing of the sort, since the
notion of a*rcal’ E® is the merest chimera, a monster born of musicologists’ too hasty
embrace of propositions belonging to physical acoustics. The third of the scale of C
minor is a unified bundle of determinate melodic functions or senscs, and there is no
reason whatever to believe that there is some onc ideal E® that transmits this sense bet-
ter than all others. Of course different musical cars, with different experience and
training, will prefer some candidates to others (though what they prefer may not be the
same in every C minor context), but talk of *perfect’ intonation, as conccivably pur-
sucd by a string-player or a singer, should not mislead us. The string-player’s idcal
intonation is different from that of a well-tuned piano: orchestral violinists and
devotces of unaccompanied choral music ofien find the piano’s temperament disturb-
ing. But what this shows is only that the functions of certain notes arc being*shaded’ or
*coloured’ by one performer in ways that another finds incongruous. Itdocs nothing to
imply that only one of these xpowt is correct.

Aristoxenus’ remarks at 23.1-22 are to be read in just this sense. He claims that the
form of melodic composition (pueAonolia) within the enharmonic genus that uses a true
ditone between the péon and Axavés, rather than something slightly smaller, is one of
the most admirable, though most pcoplc cannot tolerate it Their cars are accustomed
1o the *sweetness’ of chromatic melodies, so that when performing in the enharmonic
they tend (o raise the Mxavég somewhat towards its chromatic locus. They could be
brought to an understanding of the excellence of the form that employs the true ditone
by a thorough training in ancicnt styles. These comments cxpress an acsthetic pre-
ference, and trace its source to people’s familiarity with one kind of music rather than
another. But Aristoxenus carefully refrains from asserting that an cxact ditonc is the
only correct interval between the pton and the ecnharmonic Ayavéc: it is not, and
elsewhere he says this explicitly and with emphasis (49.10-18).

There is also little difficulty in adapting Aristoxcnus’ warnings about notation
(39.4-41.24) to fit a modern context, though the type he had in mind, whatever it was,
was certainly very different from our own. The staff notation with which we arc
familiar is in fact the product of an uncasy compromisc between quantitative and
dynamic principles, but it is only too casy to be misled by it into supposing that
rclations between notes are distances on the continuum of pitch, and nothing clse, and
that the task of the performer is, to get these distances exactly *right’,

If we accept that melody is lo be understood against a background of functional or
dynamic relations, the fact that the same role may be performed cqually well, though
perhaps with different emotional cffect, by any of a varicty of pitches, need not be in
the least mysterious, Many similar systems of significance cxist. We have a for-
malised system against which we understand the movements of a driver’s hand as
signals: because this is so, any of a great diversity of visible patterns of movement may
count as signalling' | am about to turn right’, and cach (within limits) is as good as any
other. OQur understanding of spoken language depends on our capacity o treat as
functionally cquivalent any of a sct of sound-types within a wide range of variation: ifit
were not so, no cducated New Yorker could talk to his cab-driver let alonc to an
Fnolichman There are limite, nf conree though vamie nnes, it that does not mean




which all others more or less adequately approximate. The Queen’s English, if that
means the English spoken by the Qucen of England, is just onc rather csoteric 3p6a
among many.

Melodic relations have more to do with mathematics than do those of spoken
language or of drivers’ signals. One reason for this, on Aristoxenus’ view, is that cer-
1ain fundamental melodic relations are in fact determined to a magnitude that has, at
the most, only a minute and imperceptible range of variation (55.3-6). He is talking
here about the concords (fourth, fiith, and octave), and it is true that they are cases
where the car will not grant functional equivalence to relations that differ beyond the
limits of a rather small region. (E ven here, however, the amount of variation tolerated
or even deliberately used in practice by competent musicians is far from negligible.)
The profusion of quantitative conclusions among Aristoxenus’ theorems is due in part
to the fact that the framework of the system is arranged around concords—relations,
that is. which have the melodic role of concords and are heard as suchin their context,
whatever their precisc magnitudes may be. This is a dynamic and not a quantitative
consideration: it yiclds quantitative results only because of Aristoxenus’ conviction
that the sizes of intervals that are heard as concords are, as a matter of fact, to all
intents and purposes determinate. The other source of quantitative conclusions is
Aristoxenus’ adoption of certain divisions of the tetrachord as paradigmatic exam-
ples: the quantitative results extracted from their use must therefore be interpreted
only as exemplary, never as fixing an ideal.

Melody exists within a structure, the interrclations of whose parts create melodic
form and significance. To cnunciate the*laws’ of melody is to explicate this structure,
and the ways in which its clements interlock to form patterns of potentiality and
implication. Such laws have little todo with those of physics or acoustics, and can cer-
tainly not be derived either from them or from models of mathematical perfection. In
1aking this position Aristoxenus has the great advantage of being right. Where his
stance seems more vulnerable is in its assumption that there is only one such system,
and that everything with a claim to be called amelody must be disqualificd if it implics
relations that this unique structure cannot incorporate. We may agree to the applica-
tion of normative rules within a given system of function’ and significance, while
admitting that there can be others equally coherent. Aristoxenus’ attitude is not, 1
think. the result of mere prejudice: it stems from his consciously and carefully thought
out approach to the history of music, a topic that the present paper cannot even begin
to im estigate. It is remarkable, for all that, how well the basic conceptions of Aristo-
xenus’ system have stood the test of time within the Westemn tradition. The resources
of*harmony’, in the modern sense, and more recently of chromaticism, atonality and
the rest, have enlarged our conceptions of music, but they have done little to restruc-
wre the pattemns within which we understand a sequence of sounds as a melody. Not

all our tunes obey all Aristoxenian laws, but his system has been modificd and
claborated rather than buried.

By way of a postscript, it is worth remarking that if my suggestions are cven
approximately correct, they cast doubt on the cogency of the arguments levelled
against Aristoxenus by the shrewdest of his critics in antiquity. Ptolemy (Harm.

19.16-21.20) attacks Aristoxcnus’ general approach to harmonics on various
erareede Wit partientaclv far treatine intorvale rather than natee, ac the findamental
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detcn.ninants of melodic order. Like the Pythagoreans, Ptolemy construes notes as
magnitudes whose relations are to be expressed as ratios, whereas Aristoxenus dis-
plays them as dimensionless points on a linear continuum of pitch, separated by dis-
tances. For Aristoxenus it is therefore only the distances or intervals to which
magnitudes can be attached. But these, Ptolemy argues, cannot be responsible for the
phenomena studied by harmonics. They are just so much empty space, mere distance,
and yetthe Aristoxenians behave as if they were bodies(odpata) and the notes them:
selves bodiless (domdpata): the truth is quite the reverse (20.5-9, 21.9-20). Ptolemy
be.lieves thatin Aristoxenian theory it is intervals and not notes that interact and relate
tmth one another to produce melody, and that it is to regularities in the behaviour of
mt:rv:ls, quan:i:a;-i;ely conceived, that the laws of harmonics, as understood by this
school, are appli utit is notes, he insists, not the me
the stuff from which melodies can be buill., regapsbetwecnthem, thatare
Itis f:haracleristic of Ptolemy, however, that he wishes to construe all significant
harmonic relations in quantitative terms, and to find the explanation and the real
essence of harmonic regularitics in principles that belong to mathematics. His under-
standing of the proposition that *hearing is the criterion in harmonics in respect of mat-
ter and qualifications, reason (Adyoc) in respect of form and cause’ (Harm. 3.3-5) is
utterly un-Aristoxenian. It is not surprising, then, that he argues as if Aristoxenus’
gf:neralisations about intervallic magnitudes were intended to be autonomous prin-
gxplcs, since he can find in Aristoxcnus no more fundamental conceptions of a quan-
mal.ivc sort from which these rules are capable of being derived. He shows no sign of
having understood the Aristoxenian notion of S0vayug or even of having noticed its
relevance. Ifhe had, he would have realised that for Aristoxenus, just as much as in his
own system, the basic dcterminants of order, and the entitics whose properties and
behaviour the laws of harmonics describe, are notes, not intervals. These notes are not
Ptolemaic or Pythagorean magnitudes: but since from the quantitative point of view
they arc dimensionless points between magnitudes, Ptolemy’s mathematical mind
has sprung to the conclusion that this is a/l that they are, so convicting itself of the
fallacy cngagingly stigmatiscd by Mcdawar as ‘nothing-buttery’s What a note is, in
addition to that, is an entity of a specifically musical kind, whose dynamic propert'ics
canbe fu‘lly ?xpressed only in terms of melodic, not mathematical relations. In Aristo-
xenus’ view it is a grotesque error to suppose that the laws of harmonics can be derived
from or explained by principles extrinsic to harmonics itself or translated out of the
autonomous language of melodic analysis into terminology drawn from mathematics
or plfysxcs or any othersuch ficld (Harm. Elem. 32.18-28, 44.15-18). The concepls
applicable to melody, the forms under which its nature (qiia1) is to be described and
explained, must be understood in their own terms, through their relations to one
another. The characters and powers of the notes, which are the elements of melody
can be discovered only by a trained musician who is prepared to grasp them in the wag;
his educated ear dictates (see 32.10-34.30), as implications and potentialitics for
movement within the dynamically ordered framework of the harmonic system. The
physicist has nothing to offer: the mathematician is necded, if at all, only to do a few
elementary sums.?

University of Warwick




64

NOTES

' The best modem cdition is Aristoxeni Elementa Harmonica ed. R. da Rios (Rome, 1954, in
the series Scriprores Graeci et Latini consilio Academiae Lynceorum editi), which includes an [taliantran-
station with explanatory notes, and a collection of the fragments. The Harmonics of Aristoxenus ed. H.S.
Macran(Oxford: Clarendon, 1902, reprinted by Georg Olms Verlag, Hildesheim and New York, 1974) has
agood text and a valuable commentary: the English translation should be read with some caution. Referen-
ces in the present paper ase by Mcibom’s pages and lines, which are indicated in all modem texts.

1 Unlike the Pythagoreans, Aristoxenus has no qualms about dividing the interval of a tonc into
cqual parts. The thesis that this is mathematically impossible arises from a representation of intcrvals as
numersical ratios of magnitudes which is foreign to Aristoxenus’ harmonics. See, e.g, (Euclid) Sectio
Canonis prop. 16, <. 18,

That these &nogiat are students’ questions was suggested to me in comrespondence by R.P.
Winninglon-Ingram, whose generous interest inmy work 1 should like, once again, to acknowledge. Perhaps
the expressions of surprise and lack of comprehension that Aristoxenus occasionally records elsewhere (e.g.
60.19, 68.14) also reflect students’ reactions to his *seminars’,

4 ps.-Plutasch De Musica 1135b, in a passage certainly derived from Aristoxenus, argues thata
proposcd analysis of a certain ancient scale-form must be wrong, on the grounds that it places two ditones in
sequence. The author explicitly points out that one of the ditones in question is composite, yet he docs not
hesitate 1o apply the rule. In a sense, he is entitled to do so, since a sequence of this sort is bound to conflict
with L su long as at lcast one of the ditones is incomposite. But this cannot be the basis of the criticism here,
since L would also disqualify the analysis that the author gocs onto approve. L, perhaps, isnot o be applicd
to sequences belonging to music of the remote past. But in that case, whatcver the grounds of the sule he
employs may be, they are certainly quite dilferent from those of Harm. Elem.

$  Thissentence is not in the MSS, but has been restored by Marquard and subscquent editors on
the basis of the parallel at 70.29-33: the restoration is undoubtedly correct

6  P.B. Mcdawar, review of Pierre Teilhard de Chardin, The Phenomenon of Man, Mind
70(1961). reprinted in The Art of the Soluble (London: Mcthuen, 1967) and in Pluta’s Republic (Oxford:
Oxlozd University Press, 1982), Nothing-buttery, Medawar gocs on in another delicious phrasc, is*always
partof the minor symptomatology of the bogus’. There is nothing bogus about Ptolemy, of course: he simply
does not look closcly enough at the work he is criticising.

7 My thanks are due to Alan C. Bowenfor his valuable comments on adrafl of this paper. He has
rescued me from a number of mistakes, and has indicated various points at which clarification was needed. 1
have tried to respond to his suggestions: several, however, raisc fundamental issues which cannot be sesolved

without a great deal of further invesligation, and this must wait for another occasion.
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Discussions

The Tyranny of Scholarship
David Lawrence Levine

‘Liberty is endangered when its power
finds no obstacle which can retard its
course, and give it time to moderate its
own vchemence’

Alexis de Tocqueville,
Democracy in America

Twipoootw is not a popular subject.! And Plato’s treatment of the subject in the
Charmides is inordinately puzzling. Until recently the only extended work in English
was written prior to WWII (Tuckey, published posthumously 1951). Hence the
appearance of a new book could well be considered noteworthy. Indeed Drew
Hyland's The Virtue of Philosophy claims to have accomplished many things: to
show us how contemporary philosophy (specifically Heidegger) can aid us in the
proper interpretation of the dialogue (his primary objective), to offer a ‘dramatic’
interpretation, and to overcome our predisposition to see the dialogue as a narrowly
*‘moral’ onc alone by comprehending its fuller ‘political’ character.

In order to grasp the philosophical significance of a dialogue, Hyland contends, a
commentary must be more than just an interpretation. Thus he turns tothe Charmides
with the purpose of gleaning* a direction of response’ to a pressing problempervading
our culture’ (3). Such an ulterior intention, according to Hyland, should be the domi-
nant one for the interpreter. As a result he says ‘our fundamental duty and warrant as
philosophers is ntot “to get Plato’s doctrine straight”” but to use the dialogue to think
morc intelligently about our existence’ (xi; emphasis added; cf. 143).

The issue of foremost concern for Hyland is that of ‘mastery and submission’.
Although it is never fully considered, the issuc of mastery and submission is identified
with the modem problem that Hyland summarily calls ‘the tyranny of positivism’
(137). 1tis the hidden desire for mastery that has given rise, in his view, to the domina-
tion of nature, Machiavellian political philosophy, value-free relativism, and technol-
ogy (the paramount case). That the Charmides of Plato holds the solution to the
problem of technology is not obvious, perhaps. Indeed Hyland’s route to the dis-
closure of this point is most indirect.

Hyland seeks to discover the mean between the extremes of mastery and submis-
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