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I Introduction 

The third book of Aristoxenus Harmonica Elernenta! is presented as a collection 
of theorems, 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 
system. In particular, he docs not explicitly enunciate, at the outset, the axioms and 
assumptions on which his reasoning will be based, and the reasoning itself leaves gaps, 
steps that the reader must full in for himself. 

The general intention is nevertheless clear. He announces a series of propositions, 
and offers for each of them what purports to be a deductive proof. The proofs of later 
propositions often use as premises propositions that have been proved already. And in 
the earlier 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 tum out to be principles established in the course of 

books | and 2, on the basis of arguments that are partly dialectical, partly inductive, 
and are ultimately grounded in assertions about what the car of an educated musician 
will perceive as melodically legitimate. 

Acareful 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 cases, to decide exactly what these should be. It is natural to turn back to books 1 

and 2 in the search 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 & tov bronciptvwv (58.24). In that instance he specifies the particular 
Unoxciptvov 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 given in 
both the previous books, sometimes introduced by the injunction broxcloBw (sec 
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 difficulties begin. In the first place, 
the trraxrtpéva suppressed in the proofs cannot always be supplied so conveniently 
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they have been listed previously, commonly import concepts of an entirely 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- 

enus is mainly concerned here with melodically incomposite intervals (dobvdcta 

Siaonjpata), 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 (peyêOn), 

that is. as tones, ditones, semitones, and so on, and that the propositions proved are 

mostly about sequences of intervals of specified peyéOn (e.g. that one 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 boundaries 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 
derive quantitative propositions about intervals from equally quantitative premises. If 

the later are treated as autonomous principles, and are not derived in their turn from 

anything else, 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 elsewhere 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 (40.1 1-15). In another methodological 
passage he says that while itis the task of our hearing to grasp magnitudes, by ôvavoia 

we study something quite different, which he calls Sivas (33.6-9). This suggests 
that a grasp of the sizes of the intervals comprised in a melodic series 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 (see 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, consequently, the prin- 
ciples themselves are not mere gencralisations of the data about the magnitudes that 
are given to perception. These principles must have a status like that of explanatory 
hypotheses, 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 higher level is that of Sbvayıc. Aristoxenus attributes 
öbvanız to notes (pBóyyor), and secondarily also to intervals, defined not by their 
sizes but by reference to the notes that bound them. Correspondingly, the Sivas 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 &úvagug is a ramified and slippery 
one: much of what follows is an attempt to explicate it (but sce especially section 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 note’s vague 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 vam 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 
such magnitudes; itis to reveal the duvapers of notes, these duvépers 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 sometimes used as premises in the derivations, 
and, since some of the Suvéeic 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’ project 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 itself 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 in detail, 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 is, I shall start by seeing how far it is possible to go on the assump- 
tion that the propositions A ristoxenus is trving to prove. and the principles fram which 
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interrelations. Where this assumption breaks down 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 Suvéetc of notes are fundamental and indispensable, and to 

explicate the concept of melodic Sbévayue itself, 

It may be helpful to begin by setting out the more important structural features 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 
structurcs 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 boundaries 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 (ovvapi)), 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 (ôébevEus), 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 I shall 
mention immediately. 

Above the fixed note at the bottom of the series (ngockapGavépevoc) stands 
another fixed note at the interval of a tone(ür&m baatdv). This note is the lowest of a 
tetrachord (the tetrachord dratwv) whose upper boundary is the note bxdty péowv, 
and above this is a tetrachord in conjunction (the tetrachord piowv) whose upper 
boundary is the note péon, an octave above zgookap6avópevos. At the interval of a 
tone above the péon lies the next fixed note, the sagapéon, disjoining the tetrachord 
uéowv from the tetrachord Sutcvypévwv, whose upper boundary is the vijm 
êtbeuyrévuv. Finally, in conjunction with the tetrachord Suetcvypévev is the tet- 
rachord btegbokalwv, whose upper boundary is the vien uncoßolalwv, two octaves 
above the starting point The system may be schematically represented as follows. 

— vim Ózepbokalwv (the highest note) 
tetrachord 
Oxepbohaiwv 

virm SuGcuypéve 
tetrachord 

ÖwbeuyuEvav 

nagapion 
tone . 

non 
{ 

hard | 

Onde péowv 

tetrachord 
verein 
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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 continue to a tetrachord in conjunction, the tetra- 
chord ovvnppévwv. 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 theorems. The divided 
sequence can be set out in the following way. 

FT vir üuncobolakuv 

tetrachord 

uncodolakuv 

= vim Sucheuynivov 

P
S
 

tetrachord . 
&ucteuyutvuv ven ouvnppévov 

\ , tetrachord 
jee rapayton ouvnptpévey 

tone 

péon 

trary péowv 

Within the boundarics of each 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 Aristoxenus calls 
different genera (yévn) of scale. There are three genera, the enharmonic, chromatic 
and diatonic, and each of the latter two occurs in several distinct and well defined 
variants (xe6a1). In fact, according to Aristoxenus’ conception of the matter, the 
positions inside the tetrachords, admit of an indefinite 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 yoda. 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 xoóa and genus can be represented as 
different divisions of any one such tetrachord: Aristoxenus generally takes the tetra- 
chord péowv as his standard example. (The notes of this tetrachord, reading from the 
bottom, are called Üném pêowv, nagundaty péowv, Mxavds péowv and néon.) 

I shall use the following abbreviations: q = quarter-tonc, s = semitone, f = tone, d 
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genus the three intervals within the tetrachord, beginning with the lowest, are q q d; in 
one form of the chromatic (the tonic chromatic) they are s s 34/2: in the commonest 
form of the diatonic (the ovtovov 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 q q d, for example, cannot be replaced by dq q 
org dq. 

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 
seen. though the fixed framework must always be preserved. We may now proceed to 
the znalysis 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. 

II 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 dogiat, 
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 cf similar tetrachords must be either conjunct or disjoined by the interval of atone. 
Two points of terminology need explaining. Tetrachords are similar (öpora) if they 
contain intervals of the same sizes in the same order. They are in sequence (EEn) if 
either 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 (Ei) 
with the upper boundary of the lower. This definition is given at 59.13-19, in response 
to one of the Gxogiat: the circularity of its latter part is resolved at 60.10-61.4, where 
it turns out that two notes are ÉEñs ifthe interval separating them is melodically incom- 
posite (daüvöctov), 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 cither share aboundary 
or are separated by a melodically incomposite interval must be either conjunct or dis- 
joined by a tone. It is said to follow tx t@v Inoxeuu&vwv (58.24), and the relevant 
bnoxeiévov is specified: it is the law mentioned in section 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 
interval 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 anopiat. The &xogtat are listed at 59.5-12. In response Aristoxenus first gives 
the definition of sequence (1d £Eñs) as it applies to relations between ovotiuata 
(groups of intervals, segments of scales), which] have already mentioned, and goes on 
to state five further propositions (59.19-60.9). 

(i) Tetrachords that are &Efig in the first sense, ie. conjunct tetrachords, must be 
similar (59.19-23). 
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melodically incomposite interval, are similar if the intervening interval is a tone 
(59.23-27). 

(iii) Tetrachords that are EEn 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 
equivalent to part of the initial proposition of 58.14-59.5 which is reaffirmed at 
59.27-33.) 

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

(iv) Similar tetrachords that arc ÉEñs can be separated by a tetrachord, but only by 
one that is similar to them (60.2-4). 

(v) Tetrachords that are ÉEñs 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 É£ñs and Spovoc, 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, wegettsttstttsttstt, 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 patternf,stf,stt‚t, 
stt,‚stt. 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, for instance tst,t,stt,tst,t,sttorts EESTE ISL ESEL 
Oristi,sttististtortst,tst,t,tst,ts tf, and so on. 

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 sequences ¢¢, tst, tetrachords in conjunction but dissimilar; to 
proposition (ii), since they admit ¢ s ¢, f, s £ 1, tetrachords that are dissimilar but 
separated by a tone; and to(v), since they admits f£, ts ¢, ts t‚ 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 sequence such ast s tis {tts ttsttcontains 
dissimilar tetrachords only in the sense that between e.g. the second and fifth notes 
there is a tetrachord of the forms tt, while between the third and sixth there is one of 
the form # ts. But the third and sixth are not fixed notes: fixed notes in this sequence 
form boundaries to tetrachords of no form buts tt, Hence by ‘tetrachord’ Aristoxenus 
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 

developed in the sequel. First, the eccentricity 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 eliminated. 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 
genera to 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. 

III Changes of genus 

As a preliminary to the propositions about sequences of incomposite intervals, 
Aristoxenus undertakes to show (6 1 5-34) that in 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: no further, independent alterations 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 (sav 10 ñouoo- 
pévov) 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 ifitis assumed that every extended sequence is analysable into 
tetrachords, this proposition will follow straightforwardly from L. 
either Aristoxenus is again limiting his remarks to sequences 

which case we must ask why he ignores other possibilities, or 

Ifitis not, however, 

that are so analysable, in 

his proposition will fail 

to follow from L, and will demand further premises in its suppo rt. 
That Aristoxenus restricts his remarks to scales analysable into tetrachords can 

be shown without difficulty. If 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, cach span- 

ning a fifth. Examples would include repetitions ofg q q 1 1V4 orofs ssd or of more 

bizarre forms such as s 3/4 3/4 31/2. Each of these 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 intotetrachords 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 generalisation 

from experience or an underived methodological principle. On the other hand, it is not 
en Ds eee Mat, Po OPL det... 7. ”.. + oat 

4). Otherwise it is av 

gitimate, at leas 
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o allow the necessity of tetrachordal structure to be derived, But it 

oblems with it. 

s with a list of theses each of which is introduced by the word 
3). Some of the theses are merely definitions, but four are more 

irst is the one I am concemed with here: let us call it P. (The second is 

erivable from P and L, and the fourth seems incapable of doing any 

ere is a ovg pa, whether it is Tuxvôv or Grcuxvov, it must 

d in the upward series by not less than the remainder of a 

downward series by not less than a tone (29.16). 
s a series of intervals, the smallest possible otorqua being con- 
rvals in sequence. By‘once there is aobornpa’ (‘once aobompa is 

oxenus apparently means ‘as soon as we go beyond a single interval 

pa”, ie, "when there is a pair of intervals in sequence’. A zuxvòv 
ò xuxvov (nuxvöv has roughly the sense‘ compressed’), is a 

ce intervals which together span an interval smaller than the remainder 
fore counts as aıuxvöv if it totals less than 5/4 tones(24.1 1- 
VOV. 
equences of intervals that Aristoxenus standardly treats as 

part of P, taken strictly, is false. In the enharmonic sequence q q d, 
nuxvá of the form g q, and of them P is true. But there are also 
ta, for instance those of the form q d, and of these P is false, since 

downwards to g, which is less than the interval of a tone, 
ment may fairly be construed as a quibble. In the context Aristox- 

he obotyLG in question to be either a zuxvóv, or, in those forms 
contain xuxvé (i.e., all diatonic scales), the pair of intervals that 

valent position in the tetrachord. This reading of his intentions is cer- 
t it raises once again the difficult issue of ‘equivalence’ between 

erically different scales, I shall turn to this problem shortly: let us first 

resscd into service if it is taken to apply only to scales that contain a 

e sense of that term is defined quantitatively, it can figure in the 
e kind of analysis that we are attempting to pursue. 

ther with L, P can be used to guarantee that any extended scale con- 

analysable as a series of similar tetrachords, in conjunction or dis- 

follows from L that if a scale is not analysable as such a series, it 
uence of similar pentachords. If it can be shown that any pentachord in a 

contain at least one incomposite interval of a tone, then every series of 

analysable as a series of tetrachords disjoined in the 

milar pentachords, any set of four consecutive intervals will sum to 

P, any xuxvôv must have at least a tone below, and at least the 

rth above. Let WX Y Z be any series of four intervals summing to 

be a xuxvôv. Then W is at least atone, and X YZ is at least 24 
at least a tone and WX Y Z is 3% tones, plainly X Y Z cannot be 

enmenenat- BET aasrvant ben marsen. tener mn nos VO nee ET nm Oran 
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For sequences involving the ruxvév, P has a further use: it ensures that the inter- 
val of a tone must stand immediately below the ruxvév: the sequence d g q,t,dqq is 
not permissible. A tetrachord of 2% tones containing a zruxvóv cannot itself contain 
an interval of a tone, since atone cannot be part of the nuxvöv, given that g is the least 
of the melodic intervals (sce e.g. 47.1-2) and that anuxvöv totals less than 5/4 tones, 
and since it cannot be the remaining interval because a stuxvóv must occupy less than 
half the interval of a fourth. Hence the position below the xuxvov, 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 xuxv6v if, but only if, we assume 

that they contain repetitions of some pair of intervals that counts as the &nuxvov 

ovompa 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 
3V4 344 30/4 5/4 or s 34/4 34/4 31/2 is improperly formed, 

We have seen that the term scuxvóv can be defined purely quantitatively (though 
only by its limits, not as one uniquely specifiable péye8oc). But it will be possible to 
define ‘equivalent to the nuxvév’ 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 I. The former looks more economical, at a superficial 
glance; if there is a xuxvév above, say, the second and fifth notes of the enharmonic 
system, there must be an‘ equivalent’ in asystem without astuxvév, 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 nuxvöv cannot by 
itself ensure that the two-octave system envisaged by Aristoxenus is the only correct 
one, Itensures 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 n£on. They might stand be- 
tween all the tetrachords, or any, or none, Again, suppose that an adequate definition 
of ‘equivalent of the sruxvóv’ can be given for systems containing no nuxvé. Then 
diatonic systems too will be divisible into conjunct and disjunct tetrachords. Suppose 
further that we can find grounds for eliminating such sequences asstttstisitistt 
(though this conforms perfectly well to L and P), and are leftonly withtsttstttstest 
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 tt: there is nothing yet to rule out 

such ‘improper’ readings asts t,t,stt,tst,2,stt, since P tells us only that below the 
ux vóv-equivalent (presumably s £) 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 nuxvôv-equivalent can count as a tone of disjunction. To guarantee 
that, we must either assume that disjunctive tones as well as muxvé and their 

equivalents stand in the same positions in every genus, or else adopt an independent 
tule 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 
SO CIT and 76-24 Of tha intervals of the totrachard that haine Hie five and 
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it the latter interval may be equal to that between the Aryavés and péon, or smaller, or 

greater. (The four notes of the paradigm tetrachord are bna™, nagundın, Mxavés 
and péon, reading from the bottom.) In fact the middle 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 orxpóa. 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 equal 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 ff, not fs f or £ #s. 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 ündem and péon are fixed notes: and unless it is 
assumed that disjunction between tetrachords occurs only between fixed notes, R 

cannot eliminate improper readings of the diatonic series. Without that assumption, 

the sequence Ft F s(t F's tt atthe bottom of the series (where F marks the positions of 

fixed notes), could still be read as ts 4, t,5 tf. What is wrong with this reading is that not 

all the boundaries of the tetrachords it marks out are fixed notes. R itself is not broken, 

since the tetrachords that are bounded by fixed notes continue to be of the approved 

form, s tt. And of course, if we assume that only tetrachords bounded by fixed notes 

can be disjoined, and that these fixed notes 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 onc: ifonly one is legitimate, 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 zruxvé and tuxvöv-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 to distinguish between what is prior and what is derivative (43.34—44. 1), and that 
the first principles must be recognisably of the right sort to stand at the head of the sys- 

tem (oiov tv nedtoig Und vic alobñoeuws ouvopäcda, av TS Gopovuxtis 
noaypatelas weodv, 44. 11-13): it is not appropriate to a primary principle to be the 
sort of thing that requires explanation or demonstration (änédeËLs) (44.14-15). P 

and R seem to me, at least, signally to fail the tests that Aristoxenus’ remarks 
imply. 

Let us 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 or disjunction. The proposition to be proved is that in changes of 
genus, onlv the “parts of the fourth’ alter: the proof now proceeds in two stens. 
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(a) The conjunct series contains only parts of the fourth, so that in this casc 
necessarily only these alter in changes of genus (61.1 1-14). 

(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- 
selves (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), but in any case the point seems to be that if these notes did move, 
the tetrachord whose boundaries they are would no longer span a fourth. 

Construed in this way, the argument is mildly puzzling. It seems 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. 
(P is inadequate: 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 equally fundamental and straightforward in mind, but no other appropriate rules 
of a purely quantitative sort are available. He might be assuming that changes of genus 
are 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 it is 
sometimes a tone, it is always a tone. 

If this second suggestion is on the right lines, Aristoxenus is assuming, and not set- 
ting out to prove, that any extended 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 (£Eñs) tetrachords. By L, tetrachords that are &Ejg 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(sttstttstts tt, Since in enharmonic, for instance, the equivalent structure ist 
nadaadttaadaad andthe ived etruntyen asset tan tha ann te be note ard 
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Two major problems remain, First, though the structure of fixed notes implied by 

the sequences given above is the only one Aristoxenus allows, there is nothing so farin 

our principles and assumptions to ensure that it is this one, and not some other, that is 

the unique legitimate structure. Nothing has shown that it might not be the structure 

implied, for example, ins ¢¢,1,s 1,5 ¢1,¢,s¢¢and its enharmonic equivalentg qd,t,qq 

d,q q d,t,q q d. In fact no principles available to Aristoxenus could possibly do the 

job. We are forced to conclude that the assumption at work behind the present argu- 

ment is not merely that a fixed structure of some one appropriate kind exists, but that it 

is precisely 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 are fixed notes: there is one and only one 

set of fixed notes, those that have been assigned the names mgoohapGavdpevos, 

bném bratdv, brém k&owv, and so on: the intervals between these notes are those 

given in the diagrams in section 1, and can never be anything else. The three clauses 

should not be detached from one another they form a single, though rather involved 

assumption, and I shall call this assumption A. 

Secondly, it does not appear to follow from L and A alone that all tetrachords 

within fixed boundaries must have, in cach genus, the pattern of intervals that Aristox- 

enus attributes to them, q qd rather thandq q org dq inenharmonic,s tt rather thantt 

sort st 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 argument depends 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 truc. 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 

eliminated as soon as we adopt A: and in any case it docs follow from L that no tetra- 

chord in a series of successive (£Eñc) 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. 
. wy . . . . 
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that other tetrachords lack. If all the intervals of a given tetrachord are of different 

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 the same size, 

IV Sequences of incomposite intervals 

Though Land A yield atetrachordal 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, but not all of it can be soconstrued: some of the 

arguments raise difficulties of a kind that we have not so far encountered. I shall list the 

propositions in order, and comment on each in turn. 

62.34-63.5 A nuxvöv cannot be followed either by another xuxvôv or by a part of 

one. 
This is said to follow from L, and L does indeed rule out successions of complete 

nuxvá. By itself, as we saw previously, it does not rule out pentachordal sequences 

such asq qq 11/4,q qq 111/4, to reject which we need one or other of the principles 

that guarantee the possibility of analysis into tetrachords, It will be most economical 

to assume A. 

63.6-20 The lower of the notes bounding the ditone is the highest note of a nux- 

vov, and the higher is the lowest note of a sruxvóv. 

The reasoning is as follows. In conjunction, two zuxvé must be concordant at the 

fourth, and hence there must be a ditone between them. Two ditones must also be con- 

cordant atthe fourth, and hence there must be a xuxvév between them. Hence ditones 

and ruxvé must alternate in the series. 

The argument is a straightforward application of L, since no notes of two con- 

joined tetrachords that contain nuxvé 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 enharmonic series, but they apply equally, mutatis mutandis, to 

any series where tetrachords contain scuxvá. 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 nuxvöv there 

are three pairs of notes to be so related, rather than two. This introduces the third 

point, whichis that A ristoxenus seems tobe treating the two intervals of the Truxvóv as 

joinuy constituting a single unit whose parts cannot be detached from one another: at 

67.15-16 he even refers to the xuxvôv as one of the &oúvôera, However, the proof 

will stand without this assumption: even if we admit a tetrachord of the form q dq, a 

series of such tetrachords in conjunction will still generate an alternation of ditones 

anc zuxvá, since quarter-tones will stand together in pairs. The nuxvöv willbe incon- 
. ”. rer Ken te . os OE al 
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Aristoxenus later offers arguments to show that such a series is unacceptable. 

Finally, it is most important to notice that while the proof refers only to tetrachords 

in conjunction, the proposition itself 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-Ictter: let us call it D. 

63.21-33 Each of the notes bounding the tone is the lowest note of a sruxvóv. 
As grounds for this proposition, Aristoxenus offers the assertion that in disjunc- 

tion the tone is placed between tetrachords of such a kind that their bounding notes are 
the lowest notes of xuxvé, since one is the highest note of a tetrachord, the other 
the lowest. 

It is plain that Aristoxenus is considering the tone only in its role as the interval of 
disjunction. Since the tone can have no other role in sequences whose tetrachords con- 
tain xuxvd, this raises no immediate problems, so long as Aristoxenus restricts his 
focus to such sequences. Difficulties 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 form g q d, and not between those of the formg dq ord qq. 
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 stuxvöv in the series, it must lie 

above, not below the disjunctive tone, at the bottom of the tetrachord. Henced g q,t,d 
qq, at least, 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 poses a substantial interpretative conundrum, The 

general line of thought seems plain enough: if we consider a serics of conjunct enhar- 
monic tetrachords of the form gq q d,q q d, itis true that the upper and lower boundaries 
of each tetrachord are the lowest notes of ruxvd, 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. But itis only too easy to dispute this reasoning. When the tone has been inserted, 
its upper boundary, certainly, will be the lowest note of astuxvóv. But what ofits lower 
boundary? In the sequence containing the additional tone, q q d, t, ¢ q d, no nuxvóv 
appears in the space immediately above the first ditone: the upper boundary of the 
lower tetrachord is now apparently not the lower boundary of a zruxvóv, and neither, 
therefore, is the lower boundary of the tone. 

The lower boundary of the tone, in fact, cannot possibly be the lower boundary of a 

auxvev 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 hv a rruxvôv 

;
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tion about its use has been collected. Like D above, this propositio 

important to the theorems that follow: let us call it T. 

n about the tone is 

63.34-64.10 Two ditones cannot be placed in succession (£Eñc). 
This proposition follows directly and obviously from L. It is therefore most 

curious that Aristoxenus makes no appeal to L here, offering instead 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 ofrruxvé. It is true 
that from D the present proposition will apparently follow, since it seems clear that if 
there is a nuxvöv 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 xuxvov immediately below the upper ditone, and similarly there must 
be axxuxvöv immediately above the lower ditone, Since ex hypothesi these twonvxvá 
stretch upwards and downwards from a common note, that between the two adjacent 
ditones, they will themselves be successive. But there cannot be two ruxvé in succes- 
sion (from 62.34-63.5): hence there cannot be two successive ditones either. 

The argument raises problems similar to those invoived in the proof of T. In the 
hypothetical sequenced d, nomuxvov actually appears. Aristoxenus’ claim that by D 
muxvd 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 
302 a g,q q 3/2, 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 34/2, s s 34/2, 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 sequence d d contains no muxvé it in 
some sense implies them: just as the lower boundary of the tone is ‘potentially’ the 
lower boundary of a xvxvov, 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 notone can in practice occur in tetrachords of the 
genera in question. Thus he argues, for instance, that if the Atxavós (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 

sequence will bed ¢ t, and this is plainly incompatible with L. 
Itis worth remarking that Aristoxenus had no need to proceed by this method. The 

enharmonic and chromatic genera share a feature distinguishing them from the 

tetrachords contain 
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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 
Grteigia: 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 section 6 below.) 

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

65.25-30 A zuxvóv cannot be placed both above and below a ditone. 

This is argued directly from D (63.5-20) and raises no immediate difficulties. 

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 stuxvóv, and by T both the notes bounding a (disjunctive) tone are 

the lowest notes of sruxvá. Then in the sequence f d, the note between the intervals 

must have anuxvöv both below and above, implying a sequence of two xvxva, which 

is not permissible. Once again, the difficulty is that the xuxvé implied by the sequence 

do not actually appear in it: the notion of their implicit or potential presence has not yct 

been elucidated. 

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

This is argued from T, according to which both bounding notes of the tone are the 

lowest notes ofnuxv&, on lines that are by now familiar. To place a tone above a xux- 

vév is to generate an implied sequence of two ruxvé, and such a sequence is ëxuehêc. 
I shall continue to postpone discussion of the nature of this ‘implication’. 

66.18-22 In the 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 

are 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 ts 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. Ifitis, 

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 34/2: 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 34/2 s, and two tetrachords 

cach with a semitone at top 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 series 

s3V2 s,s 3/2 s, two semitones come together to form a stuxvöv. If a tone is inserted 

between the tetrachords, because its lower boundary is deemed to‘be’, in some sense, 

the lower boundary of a sruxvóv, a scuxvóv and a part of a nuxvöv 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 armıment is merely that T. is nat hreached, which is interestine since Arista. 
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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 attempt being made to distinguish 
tones inside tetrachords from tones of disjunction. Though s ffs ands ts are 
legitimate segments of the diatonic series, Aristoxenus would insist thats ¢ fs can 
involve no disjunction (but is a fragment of the conjunct sequences #f, 5 £1), while only 
the third tone ins ¢¢fs can be disjunctive(s tt, f‚ 544, butnotst,t,tstors, tits). Lby 
itself cannot determine the position of the disjunctions in a diatonic sequence: Aris- 
toxenus’ formal treatment of the matter (68.2-12) necessarily introduces non- 
quantitative assumptions, one of which, as we have already seen, will have to be A. 

V ‘Potential’ sequences fom the tone and the ditone 

Herc it will be convenient to pause and consider more fully Aristoxenus’ use of D 
and T. D states that a ditone must be succeeded by a stuxvóv 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 zuxvá: this is directly 
true only of its upper boundary (and, of course, only in sequences containing zuxvá, 

i.e., not in diatonic sequences). 
Of the 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 axvxvév(by D), and the 
lowest note of a muxvov (by T). Hence two nuxvä will be placed in succession, and 
this is melodically impossible. 

We have seen that Aristoxenus cannot mean that these sruxvá will actually 
appear in the sequence td. They are somehow implied, and the implication involved is 
such that it requires the twostuxvá to be treated as parts of the same series. Ifthe series 
containing them is melodically improper, (&xpehég) so is the sequence that implied 
this series, 

One way of construing this requirement is to say that all the intervals involved, 
whether actual or implied, must be mapped onto a single series, and that it is this series 
whose legitimacy is tested. The actual series ist d: the implied series consists ofruxvé 
running in cach direction from the note common to the tone and the ditone, In the com- 
bined series the xuxvé will therefore subdivide parts of both the tone and the ditone, 
givingsq q,q q 3¢2. Plainly this series is intolerable. Yet this interpretation cannot be 
allowed, for two reasons at least. 

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

Secondly, and more straightforwardly, this interpretation would also make 
illegitimate the sequences implied by Aristoxenus’ own proposition T. Both bounding 
notes of the tone are the lowest notes of muxvé: hence, e.g,, the series g qd, t,qqd 
‘implies’ the sequence q q d q q. If we put these together in the way suggested above, 
we getq q d,q q s,q qd, which breaks Aristoxenus’ rules of succession (in particular, 
L) as Magrantly as anything could. 

There is, however, a more nromising wav af internretine the reanirement that the
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his predecessors’ analyses of octave-systems or éepoviat, and particularly those of 

the school of Eratocles, Aristoxenus complains that, though they recognise that after 

a sequence of intervals spanning a fourth the melodic series ‘splits in two’, they do not 

say whether this may happen after just any fourth, or only after certain special ones 

(5.9-22). It seems clear that the issue is that of the location of the disjunctive tone, the 

assumption 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 

does at the one point in the standardly accepted two-octave system where tetrachords 

may be disjoined. (On reaching the note péon, one may proceed upwards to a tetra- 

chord in disjunction, the tetrachord 5ueCcuypévwy, or to one in conjunction, the tetra- 

chord ovvyppévuv: see section 1.) The question that Eratocles neglected, then, is 

whether disjunction 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 q d, notq dgordgg,orinthe 

diatonic, stf,notftsortst, 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 tone are 

mainly to be construed as attempts to repair this omission: those involving T, which 

relates specifically to the disjunctive tone, are plainly cases in point. 

Thus, it may be that the nuxv& implied by the sequence td are to be understood as 

belonging to an alternative series whose possiblility is implicit in that of td. Let the 

note common to the tone and the ditone be M. Then from M it is possible, ex 

hypothesi, to proceed upwards by a ditone and downwards by a tone: according to the 

rules that D and T incorporate, it is also possible, as alternative steps, to proceed 

downwards or upwards by a nuxvöv. The structure can then be represented as 

follows. 

If 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 at M 

through a tone and leave by a ditone, arrive through a tone and leave by a stuxvóv, 

arrive through a nuxvöv and leave by a ditone, or arrive through a nuxvov and leave 

by a stuxvóv. Since this last sequence is not permissible, neither is the whole structure 

of alternatives to which it belongs, and hence neither is the sequence r d, out of whose 

implications the set of alternatives was gencrated. 

This interpretation is attractive, and I believe it to be broadly correct, But it leaves 
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notion that where tetrachords are disjoined by a tone it should be equally possible to 
proceed to a tetrachord in conjunction, which produces the bifurcation of the scale and 

the sets of alternative continuations, scems to fit Aristoxenus’ conception of the role 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 nuxvöv in virtue of being the upper boundary of a 

ditone, and will be the highest note of asvuxvóv in virtue of being the lower boundary of 

a ditonc. 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 hypothctical extra ditone 
need not be conceived as onc of a pair of parallel alternatives, the argument we have 
constructed on Aristoxenus’ behalf cannot apply. 

Let us turn to the more general problem. The evidence on which D 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 tone’s upper boundary is the lowest note of a nuxvôv is directly truc for the 
disjunctive series, while the same assertion about its lower boundary is not directly 
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.e, 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 
embrace a Popperian or even a Humean position to find it suspect. 

Aristoxenus has found, for example, that one well established (though in his time 
almost outmoded) form of scale contains a ditone with two quarter-tones (the enhar- 
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place a xuxvév 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 hope 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 conservative prejudice? 

The proposition that the ditone also has a stuxvóv above it, and T's thesis that the 

tonc's lower boundary is the lowest note of a zuxvóv, have oddities of a different sort, 

as we have seen. The ruxvév 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 found that it is possible, with some qualifications, to interpret the ‘potential’ or 

‘implied’ presence of these nuxvä as related to the possibility of alternative con- 

tinuations from a given note. But from the fact that when this note is approached ina 
specific way, the series may legitimately continue by a nuxvöv, for example, why 
does it follow that continuation by a stuxvóv 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 stuxvóv, the series must continue 
with a ditone and not with the second scuxvóv? Or why, more radically, should the fact 

that in some scales a tone has a nuxvöv above it entail that this stuxvóv must be a 
legitimate alternative to the ditone, in the hypothetical scale in which the sequence d 

occurs? It seems that some kind of inductive inference is being used here not merely to 

rule out what has not been done before, but to insist that what Aas been done before 
must be a legitimate option in any scale whatever, 

I 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 found 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 
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VI Routes of progression 

Most of the propositions in the rest of the book concern the number of routes 

(O50) that can legitimately be followed in either direction from specified intervals, 

interval-sequences, and notes, They add little that is substantially new, and are sup- 

ported by reasoning intended, for the most part, merely to summarise arguments 

already given. They constitute 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 brief 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 one down- 

wards: one may move upwards to either a tone or a zxuxvóv, but to no other interval, 

and downwards one may move only to astuxvóv. From astvxvóv there are two routes 

downwards and one upwards, down to a tone or a ditone, up to a ditonc and to nothing 

else. 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 one &ôóg in cach direction from this tone, upwards to a TUXVOV, 

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 genera. 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 Aıxavög’, and the zuxvóv, instead of being a pair of quarter-tones, will be 

whatever size it is in any given shade (yoda) of the genus. It applies 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 pËon and Atxavós, whatever size it 

may be in a given diatonic xgda, and upwards to the interval between the zagapéon 

and toim (the lowest and second-lowest notes of the tetrachord ducCcvypévov). 

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 itself has to be identified not merely by its size, but as‘the tone 

common to the genera’. This, or some similar formulation, is plainly necessary, since 

the interval of a tone can appear in any óf 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 Aristoxenus wishes to consider. The identification of the relevant 

tone depends on an assumed framework of conjunct and disjunct tetrachords that does 

not alter with change of genus. The specification of intervals by reference to the 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 interval ‘the one be- 

baan the ofan and evene onlece three names are attached to notes that are in same 
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sense determinate and identifiable. The péon, 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 Auyavóg is not: its 

position relative to the fixed boundaries of the tetrachords is variable through an 

indefinite number of locations, though within determinate limits, It must therefore be 

identified in another way. 
Aristoxenus 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 cach direc- 

tion from the tone, we should not say that these routes are indefinite or infinite 

(&xci¢o1) in number. After all, the sizes of the interval between the péon and Mxavôs 
arcäncıpa, and so are those of the nuxvöv. 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 zuxvóv and the ditone. 

The routes from the tone are limited to one in each direction in precisely the same 

sense in which the routes from the others are limited. 
At this point the reader will naturally ask how we are to understand this ‘sense’ in 

which they are limited, Aristoxenus answers first with the assertion that the routes are 

to be considered in each yoda of each genus separately. This will of course yield the 

result he wants, but taken by itself it is mere stipulation, Why should the xo6aı 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 

(wévat te xal tärteıv eis tag Èmotiuag) in the respect in which it is determinate 

(xa@ 6 nexégaotau), and if it is indeterminate we must leave it alone (ci 5 Gnewdv 

tomv täv). Now things to do with melody seem to be indeterminate, to some degree 

(ancıod wg paivetar elvau), in respect of the sizes of the intervals and the pitches of 

the notes: they are determinate and orderly (menegaopéve te xai tetaypéva) in re- 

spect of Suvépess, eiön, and Okoerg. Thus in their Sbvapuc and their ciôn, the 

downward routes from the xuxvov are limited (wpıop£kvon), and two in number, since 
the one that proceeds by a tone leads the elôog of the oúompa 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 (Evos cidous ovotipatos altiat), that of disjunction. He concludes that both 
what he has said and the brute facts demonstrate that if one seeks to consider the 

routes from given intervals not in one yoda of one genus at a time, but all together, one 

will inevitably collapse into indeterminacy (els dstevolav tuxcocitar). 
Itis tempting, and might even be correct, to read this passage as a reminiscence of 

a well known passage of Plato's Philebus (160-17e), 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 reipia, as well as with the quantitative form of harmonics 
characteristic of the school. He reaffirms, in cither case, the idea that the province of 

science is the determinate, and also that musical phenomena are not determinate in all 

respects. But he disputes the Pythagorean and Platonist assumption that what is deter- 
at On ELN eet e ze 
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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 Suvapene, elön and Boeg: we shall consider more fully in 

section 7 what these conceptions amount to, and what the implications of Aristox- 

enus’ standpoint are. At the least it must lead 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 

entitled to dismiss them as glibly as he seems to here. 

One feature of the argument in the digression needs to be tidied away before we 

pass on. The discussion of Súvapw is introduced as an explanation of why pro- 

gressions from given intervals must be studied in one xo6a of one genus at a time, and 

it is not altogether clear how the argument works. If we consider one xg6a at a time, 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 yoda. by xeda, 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. Nor is it any quantifiable features of the inter- 

val and the progression that makes them the same interval and the same progression in 

scales of different kinds, The truths that unify all such progressions, though not quan- 

titative in form, ensure that in any given x06a the progressions are quantitatively 

determinate, and that a xgóa-by-xeóa approach will therefore give determinate 

results. But an enumeration of quantified progressions for one xoóa after another will 

not by itself give an overall scientific understanding of the one kind of progression that 

they all exemplify: the enumeration can never be complete, and even if it could, no 

purely mathematical rule will put order into its dstevgia, 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 (6601). 

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

TUXVOV. 
This proposition is not directly concerned with 66oi: it serves to prepare for the 

theorems that follow. Its argument hangs on characteristic uses of T and D which I 

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 sense part 

of a xuxvov, but is so only through the ‘implications’ of T and D. 

70.15-20 There are three positions for notes in the nuxvöv. 
Tht. A piotne nage manman rende that there je à lawnct a middle and an nance 
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the proposition that no xuxvév can be followed by another or by a part of one: this 
rules out, for example, the subdivision of the chromatic nuxvövss by the insertion of 
additional notes within its boundaries. 

Aristoxenus now considers the &ôoí that are available from cach note of the mux- 
vóv in turn. 

70.21-71.4 From the lowest note of the xuxvóv there are two 66oi in cach direc- 
tion, downwards to a tone or a ditone, upwards to a zuxvóv or a tone. 

The first part of the proposition raises no obvious difficulties, since it follows 
readily from earlier conclusions, but one feature of Aristoxenus' argument is worth 
emphasising, It has previously been shown, he says, that from the muxvév 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 xux- 
voy, since it is by this that the nuxvöv is bounded. It seems a small point, but it is a 
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, concerning the upwards 
routes, is altogether remarkable. One might have imagined that since the subject of 
discussion is defined as the lowest note of a xuxvôv, progression upwards from it must 
be to the zuxvóv 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 nuxvov. 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 zuxvóv, there must be two routes 
upwards from the lower boundary of a muxvoév. 

The reasoning makes striking use of tactics similar to those involved in earlier 
applications of T and D. In one of the progressions upwards from the lowest note of a 
nuxviy, i.e., the progression to the tone, the xuxvév whose lowest note it is does not 
appear. It is the lowest note of a xuxvov, 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 astuxvóv even when it is in fact succeeded 
by atone. It begins to look 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 itis 
not expressed in any actual progression of intervals. To mention the upper note of a 
ditone. or the lower note of a disju:.ztive tone, or the lowest note of a zuuxvóv, 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, In that 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 note of a muxvév there is one 6865 in each 
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The argument looks straightforward, if a little cumbersome. It has been shown that 
from the zuxvóv there is only one route upwards, to a ditone. To say this is the same as 
saying that there is only one route upwards from the highest note of a xuxvov. It has 
also been shown that there is only one route downwards from a ditone, that to a nux- 
vóv, 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 nuxvöv (by D), this is also the same as saying that there is only one 
route downwards from the highest note of a nuxvöv. 

There is nothing contentious about Aristoxenus’ conclusion. But the apparently 
unnecessary complexities 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 xuxvév below is to identify the ditone’s lower boundary as that note 
whose nature it is to require a xuxvôv 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 arc possible and are 
deemed to be present potentially even when they do not actually occur, But it lies 
equally, though less visibly, behind the reasoning of the present argument. 

71.23-72.12 From the middle note of the muxvév 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 tonc or a ditonc is thereby a boundary of a rux- 
vöv, and since from the middle note of a sruxvóv there is a part of a nuxvöv in each 
direction, to move to a tone or a ditone from this note would (implicitly) be to place a 
muxvov next to part of a uxvöv, 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 
ruxvóv (even where that zuxvév does not actually occur, as it would not in the case 
hypothetically envisaged), as surely as calling it the middle note of a stuxvóv defines it 
as having part of a stuxvóv on either side (even though it would not, if an incomposite 
ditone 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 xuxvév (nati: TV Tod mux- 
vob netoxijv) cannot with melodic propriety (tupedds) be placed upon the same 
pitch (záots). 

This proposition is perhaps intended as a summary of the conclusions of the pro- 
ceding propositions: the lower bounding note of the ditone and the middle note of a 
ztuxvöv, for instance, differ in their position in the scuxvóv, and it has been shown that 
they cannot coincide. The argument that Aristoxenus now offers is in effect a 
gencralisation of the previous ones. 

In his statement of the proposition, however, Aristoxenus seems 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 nuxvov: it cannot be 
both the middle note ofa xuxvév and the highest note of one. But this is not the same as 
verdes obs ten marten Pa. SES ee wee Fee Ole « . “ I 0.8 
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pitch: it is not hard to find an example in which Aristoxenus would certainly agree that 
they do. 

In any genus, the series of intervals bifurcates above the note péon, proceeding by 
conjunction to the tetrachord cuvnppévey, by disjunction to the tetrachord SueCev- 
yuévwv. In the enharmonic genus this double sequence can be represented as 
follows. 

(tetrachord ouvnuuévwv) 

{tetrachord péowv) 

t ag d 

(tetrachord Sictcuypivwv) 

In the ‘tonic’ yoda of chromatic, it is this: 

kéon 

s s ° 2 

—
 

+
 

~
_
 

t Is s 3v2 

In the ‘sharp’ yoóa of diatonic, it is this: 

ton 
L 

s ! ‘ t 

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. In the 

diatonic it is not breached directly, because diatonic sequences contain nonuxvé. But 

in the tenic chromatic the second note from the péon in the tetrachord ouvnuuévwv 
(the zapavijm ouvyytpevwv) falls on the same pitch as the first note from the néon in 
the tetrachord SteCcuypévwv (the nagapéon). The zagapton is the lowest note of a 

Si 

The mistake is one that Aristoxenus ought not to have made, in view of his clear 

assertion (69.6-1 1) that it is not in respect of pitches (t&ocıG) that melodic pheno- 

mena are determinate and law-abiding, but in respect of ôuvápeuc, elôn and Boas. 

The pitches of the zagapéon and nagaväin may be the same, but their Bcoexg, their 

positions in their tetrachords and in the whole system, are not, and no more are the 

eiön, the overall structures, of the sequences in which they occur. The concept of 

Sbvaypuc 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 £iôos and @£ouc, or at least intricately connected with them, and plainly the 

Suvépcis of the zagapéon and zagavijm 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 Sovayc, not to its pitch. Then there is all the difference in the 

world between saying that no one note can have two ôvvápeLs, incompatible with one 

another( displayed, for example, by its holding two different positions in the ruxvöv), 

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 xoóat, 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 neither T nor D can be 

applied 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 eiôos or oxipa, which is helpful in interpreting his uses of the notion 

elsewhere, Such difference occurs when ‘in the same magnitude (of interval) con- 

stituted 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 (elön) of 

the fourth. One has the sruxvóv at the bottom, one contains a ditone with a öleoıg 

(quarter-tone) on either side, and one has the xuxvôv above the ditone. These elôn are 

of course not all possible as forms of tetrachords between fixed notes, which have pre- 

viously been Aristoxenus’ major concern: they arise when one asks what eiön, 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 Aristoxenus would have gone on to enunciate a similar proposition relating 

the fifth, and to combine these results in an analysis of the forms of the octave. He 

plainly believed this latter task to be of central importance, and criticises his pre- 

decessors for failing, in their accounts of the octave-species or dgpoviar, to start from 

an analysis of the octave’s principal components, the fourth and the fifth, and of the 

forms of obvOcoug in which they can be put together. Only through such a procedure 

can it be nroved 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 explained, 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 otvcotc (particularly those concerning conjunction and disjunc- 

tion), a scientifically rigorous and well-founded enumeration of the forms of the 

octave. 

VII The concept of öbvayız and the roots of explanation 

We have found that a purely quantitative interpretation of Aristoxenus’ theorems 

cannot be sustained. Though it is certainly part ofhis project to establish the sequences in 

which intervals of given sizes can occur, and though some ofhis premises are quantita- 

tive in form, his arguments also presuppose principles of a different order, and by no 

means all his conclusions are quantitatively expressed. Correspondingly, if intervals 

are conceived as ‘distances’ of specified dimensions, so that two intervals 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 are an aspect, but whose properties cannot be 

reduced to the sum of such interrelations. 

lt 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 

theorems, 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 notes, 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 containing 

such notes are understood, and of how propositions concerning them are related to 

propositions about the sequences in which intervals, quantitatively conceived, may 
and may not occur. 

Secondly, we have seen that if the theorems are understood as concerned 

primarily with interval-sequences, 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 tuxv6v 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 nuxvöv lies above a ditone, why does it follow that in every 

scale-form containing a ditone it is always legitimate to proceed upwards to a nux- 
vóv? What ensures that this muxvôv is always potentially present? And what requires 

us to accept that ifa tone ‘implies’ the existence of astuxvóv above, and a ditone that of 

a nuxvöv below, then the hypothetical sequence ¢ d implies the existence of two 
sruxvé in sequence, one running upwards and one downwards from the common note? 

If the nuxvä actually occur, neither the tone nor the ditone can do so: how can the 

sequence fd imply the sequence of zuxvá, if the latter can only occur when the former 
does not, and is therefore not present to exercise its powers of implication? 

In some of the later theorems that incorporate these forms of reasoning, a promis- 

ing line of interpretation seemed 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 route in cach direction from the middle note of a nuxvóv, for instance, would be 

truc 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 
xuxvôv does not by itself entail that M always, necessarily, occurs as part of a 

sequence in which it has one interval of the szcuxvóv on either side (though in fact it 

does): itis 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 nuxvöv’ 
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 succeeding intervals. It is thoroughly obscure how a xuxvév could be 
implied by atone in a sequence where that tone is not actually present. But if the notes 

that bound the tone (in those sequences where it docs occur) retain their identity 

whether the tone is present or not, their powers of implication, whatever these may be, 

can intelligibly be conceived as remaining intact, unaffected by changes in the sizes of 

the intervals among which thcy 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 are interrelated. In that case the rules about 

interval-sequences will be secondary, derived from and explaincd by truths about the 

natures of notes. 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 potentialities or dvväneıg con- 

stituting the notes which are its elements. 
We must turn, then, to what Aristoxenus himself says about the laws of harmonic 

science, and especially about the concept of vagus. Nowhere in the parts of his 
Py 
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of intervals (tactypata), the third part of harmonics concerns pOdyyou (notes) 
since, he says, intervals by themselves are not sufficient (attéoxn) to give under- 

standing of notes. The reason is that virtually every size of interval is ‘common to 

several duvdpcic’. (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 Suvdpets, 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 (yvwelGovtat), and whether they are taacts 
(pitches) as most people suppose or öuväncıc: and an account must be given of what 

Sivas 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 Suvayuc, not a pitch. The pro- 
mised account of Suvapuc, however, is lost, if he ever formulated it. Since a note is a 
Suvapic, the question how notes are to be identified and how many there are, con- 
cems the identification and enumeration of ôvvápers. The fact that each named note 
is to be treated as instantiating a Sbvayus 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 one occurrence the interval 

between theünden and kon, for instance, and in another that between the nagapton 
and vien: for it can happen that while the interval’s size remains constant, the 
Övvágeis of the notes change, To call a note xagayéon, then, is to attribute to it a 
definite vagus; to call it Udy is to attribute to it a different one. 

The study of notes, conceived as Suvépetc, 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 
himself 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 

modern 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 Suvépeis of the different tetra- 
chords, for its signs do not distinguish 5uvépesc, but only magnitudes. A grasp of the 
magnitudes as such, however (1d Stavo0áveobar tov perytOwv adbrüv), is no part of 
an overall understanding of the subject (obö£v tou pEgas ts ouundong Evvécews); 
fer through the sizes themselves (Ar coin tah neviAen) we can enin onderstandine 
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genera, nor of the differences between composite and incomposite intervals, nor ofthe 

differences between simple and modulating sequences (td &rAobv xal peta6odjv 

Exov), nor of the tg6m01 (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 (1 take this to be the force of the addition of at to the 

phrases td Sumoßdveodan tHv peykBwv and dk tüv peyéBwv) 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 seems 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 vis ovuaáons Evvéoews, 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 results. 

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 procced 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 surprise to find him asserting that it is by 

hearing that we judge the sizes of intervals, and by diavoia that we investigate 

Suvepers (33.6-9): this suggests that we start by setting out the car’s findings about 

sizes of intervals and their regular successions, and go onto interpret and explain them 

in terms of the Suvéycic which thought (Svavola) reveals as their causes and prin- 

ciples. Propositions about sizes are data to be explained, while propositions about 

Bvváperg are the principles that we seek, 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 precisely because perception does grasp things in their 

character as öuväneıg, and because generalisation from perception reveals regulari- 

ties that hold of such ôuvápeig, that we are led to consciousness of the fact that it is 

these regularities, 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 are equipped to decide what sorts of truths may count as the éexai or 

basic principles of the science (44.1 1~13). 

The point is well brought out in a long passage (47.8-50.14) in which Aristoxenus 

answers the question how a note can remain the same note when its distance from 

others varies. The note Atyavoc, 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 xoóat. Why are all these 

positions to 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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(nEya tt xveiv). In the first place, we are aware (bp@uev) that the vitn and néon arc 
different in ôdvais from the nagavim and Aıxavög (he adds several other 
examples), 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 Aristoxenus 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 telm SucCevypevev and zagavijm ovvyppévev are both a tone and a 
half above the péon; the diatonic xagumc&ty and enharmonic Atyavés are both a 
ditone below the uéon; 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 xuxvév. But since the upper notes of the zuxvóv can be shifted through an infinite 
series of positions, generating different yodat, 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 cquality and 
inequality of intervals, we shall throw away our discernment of genuine likeness and 
unlikeness (dsro6adoüpev tv tot époiou te xai dvonolov Suayvwatv). We shall be 
compelled, for instance, to apply the word stuxvóv 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 tic 
aioBïocws pavtaciay, 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 
(Öporómra Évôs vos cidoug). In fact, the boundaries of cach of the intervals con- 
stituting the items designated are limited within a t60¢ (a range of variation) and are 
not restricted to a single position. Further, itis not physical or mathematical principles 
that determine the limits of these 16x01. The name suxvóv, for instance, is to be given 
to any pair of intervals 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 (scuxvóv), 
though they are unequal (ép@aivetat yao tv nüor voïg nuxvois nuxvod TLvog pwvh 
xaince aviowv atta Sviwv.) (Since zuxvá are in effect defined as pairs of intervals 
summing to less than 5/4 tones, the distinction between them and astuxva ouoriuara 
corresponds roughly to our own distinction between seconds and thirds, marking the 
area 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 is to be called chromatic so long as it displays the chromatic character (Zws av 
1 xowpattxdv Eos Éupalvntau): 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 ôvváyag of the notes are con- 
stant too. After all, what is there to determine whether one version of chromatic or 
enharmonic is the ‘correct’ one, rather than another? So far as aïo@noug is concerned, 
the genus remains enharmonic whether the interval between the péon and Atxavóg is a 
ditone or some very slightly smaller interval, The elöog of the tetrachord is the same, 
and hence we must give the notes bounding the intervals the same names. (The word 
ciôos is plainly not intended here as a synonym for oxfua, as it commonly is 
elsewhere 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.e., irrespective of genus) that so long as the names of the notes bounding a given 
melodic space remain the same, e.g,, the pon and UxaTH, so too must those of any 
notes falling between them, since perception always identifies those between the uton 
and ùxám as the Myavós and zapvrám. 

There is a great deal of food for thought here, but what emerges most clearly is that 
distinctions of öbvayıg and its companion, etôos, are identified in the first place by 
perception. It is these distinctions that perception finds melodically significant, and 
which the harmonic scientist must seek to preserve, analyse, and organise. Differ- 
ences of péycOos, 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 to differences of 50vayuc. Perception distinguishes the ruxvév from the änux- 
vov and genus from genus: it also identifies differences of Siva 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 specified in terms of these concepts and distinctions are as much a part of the 
harmonic scientist's data as are those that refer to magnitudes. They are fundamental 
to his science because it is through theirövv&geıg, not through the mathematical sizes 
of intervening intervals, that notes acquire roles in melody, and it is through our per- 
ception of their Suvapets that we hear them as making melodic sense. 

Aristoxenus attributes dynamic properties to notes, to tetrachords, and even to 
intervals, or in the cases of the xuxv6v and the genera, to sequences of intervals, But 
they are ascribed to nuxvá and genera on the basis of perceptible form (elôog), 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, 
are only said to have different ôvvépeus 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 it is ôvvépers and not 
magnitudes that are the determinate features of melodic phenomena, 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 Suvépcrs reveals the samenesses and differences from which melodies 

are created. and hv reference to which their nature is to be understood. From the 
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that appears most frequently in applications of T and D, that the focus on notes and 

Svvapcus rather than on intervals and their sizes pays the greatest interpretative 

dividends. Let us consider such an argument once again. 

A tone cannot stand immediately below a ditone, If it did, since the upper bound- 

ary of a tone is the lower boundary of a muxvöv (by T), and the lower boundary of a 

ditone is the upper boundary of a nuxvév (by D), and since ex Avpothesi the two 

boundaries coincide, one nuxvóv will be £Eñs 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 ruxvé can- 

not be present if the sequence of tone and ditone is. If we interpret the rules as saying 

that a nuxvöv 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 srux- 
vöv, and if we proceed upwards through a tone we may continue to a muxvév, But 

nothing in this entails that if we proceed upwards through the first of these muxva the 

second is available as a continuation, since we have precisely «ot reached the shared 

note through the interval of a tone by which the upper sruxvóv was implied. 

If, however, we interpret the argument as being based on a conception of identifi- 
able notes and their duvajcic, the obscuritics 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 Sivas, its nature con- 
ceived as a power to determine 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 

or Sbvayic. In the 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 zuxvóv 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 stuw vóv above itself. Thus, D and T cach express a 
coherent ôúvapus 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 5üvaus of a single note to 
admit a xuxvov both above itself and below, for such a Sévaytc cannot exist within 

the framework of the system in which ôvvápeus are defined, The rules of melodic suc- 

cession may be conceived as elucidations of the bundles of Suvépets that cohere in 

notes by virtue of their roles in the system, and as setting limits to the combinations of 

övväncız 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 övvápeus that the organisation of the system imposes. Though itis possible, con- 
trary to what Aristoxenus says, for notes with different ôvvágers to fall on the same 
pitch, it is not possible for one note to possess a ôbvapus which is demonstrably 
incoherent. 

The difficulties involved in treating T and D as rules about successions of intervals 

no longer arise. It is unnecessary to argue as if sequences of muxvé were somchow 

present in intervals that do not contain them, or as if the intervals implying them could 
ESC COPA en tha ss + 
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sequential combination that is notionally available. Instead 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 element 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 elements. A 
hypothetical note whose character cannot be coherently expressed in this way is not 
an element of any legitimate melody, that is, of a sequence which aïo@noug 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- 
lities: 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 
rules th:mselves are aspects of laws holding primarily between clements of the 
dynamic order. 

Atthe core of the theory of melodic ôúvajug is the idea that in order to be part ofa 
melody. 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 ano:her are not constituted or wholly determined by their relative pitches, but by 
the intersection of their potentialities 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 tone is not what gives the notes the status of elements in a melody, or 
generates implications for melodically possible continuations. As Aristoxenus says, 
many notes, conceived as Suvépeic, can stand in the same relation to the same size of 
interval. One may proceed upwards by a tone from the diatonic napundem, or from 
the sharp diatonic Axavés, or from the néon in any of the genera, or from the ünden 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 proceeding 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, 

Twe sounds may have the same structural role, the same Sbvayuc, and determine 
what are structurally equivalent possibilities for continuation, while not standing at 
the same distance from other given notes. The Atxavós may lie a tone below the péon, 
or a ditone, 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 
uéon and Atyavéc’, 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 modern Western practice, but this is a mistake: difference of degree has been 

mistaken for difference in kind. A note functions as the third of the scale of C minor, for 

instance, not by being a pitched sound whose vibration-rate stands to that of C in a cer- 
tain definite ratio: given a suitable meladic contest, a snitahle imnlieit ctructice any of 
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role. This fact is well known, but it is often misconstrucd by being interpreted as an 

illustration of the car's capacity to ignore inaccuracy and approximation, to treat what 

is roughly or nearly Et as though it ‘really’ were Et. It is nothing of the sort, since the 

notion of a‘real’ 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 senses, and there is no 
reason whatever to believe that there is some one ideal Er 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 bethe 
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 ideal 

intonation is different from that of a well-tuned piano: orchestral violinists and 

devotees of unaccompanied choral music often find the piano’s temperament disturb- 

ing. But what this shows is only that the functions of certain notes are being‘ shaded’ or 

‘coloured’ by one performer in ways that another finds incongruous. It docs nothing to 

imply that only one of these xeGut is correct. 

Aristoxenus’ remarks at 23, 1-22 are to be read in just this sense, He claims that the 

form of melodic composition (pehorotia) within the enharmonic genus that uses a true 

ditone between the péon and Aıxavös, rather than something slightly smaller, is one of 

the most admirable, though most people cannot tolerate it. Their cars are accustomed 

to the ‘sweetness’ of chromatic melodies, so that when performing in the enharmonic 

they tend to raise the Mxavés 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 ancient styles. These comments express an aesthetic 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 exact ditonc is the 

only correct interval between the péon and the enharmonic Aıyav6c: it is not, and 
elsewhere he says this explicitly and with emphasis (49, 10-18). 

There is also little difficulty in adapting Aristoxenus’ warnings about notation 

(39.4-41.24) to fit a modem context, though the type he had in mind, whatever it was, 
was certainly very different from our own. The staff notation with which we are 
familiar is in fact the product of an uncasy compromise between quantitative and 
dynamic principles, but it is only too easy to be misled by it into supposing that 

relations between notes are distances on the continuum of pitch, and nothing else, and 

that the task of the performer is to get these distances exactly ‘right’, 

If we accept that melody is to 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 effect, by any of a variety of pitches, need not be in 

the least mysterious. Many similar systems of significance exist. 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 each (within limits) is as good as any 

other. Our understanding of spoken language depends on our capacity to treat as 

functionally equivalent any of a set of sound-types within a wide range of variation: if it 
were not so, no educated New Yorker could talk to his cab-driver Iet alone to an 
Fnolichmon, There are limits, af course though vanne ones, hut that docs nat mean 
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which all others more or less adequately approximate. The Queen’s English, if that 

means the English spoken by the Queen of England, is just one rather esoteric oa 

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- 

tain 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, fifth, and octave), and it is truc that they are c
ases 

where the ear will not grant functional equivalence to relations that differ beyond the 

limits of a rather small region. (Even 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 such in their context, 

whatever their precise magnitudes may be. This is a dynamic and not a quantitative 

consideration: it yields 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 interpret
ed 

only as exemplary, never as fixing an ideal. 

Melody exists within a structure, the interrelations of whose parts create melod
ic 

form and significance. To enunciate the ‘laws’ of melody is to explicate this structure, 

and the ways in which its elements 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 

taking 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 a melody must be disqualificd if it implies 

relations that this unique structure cannot incorporate. We may agrec 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, I 

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 b
egin 

to ins estigate. It is remarkable, for all that, how well the basic conceptions of Aristo- 

xenus’ system have stood the test of time within the Western tradition. The re
sources 

of harmony’, in the modern sense, and more recently of chromaticism, atonali
ty and 

the rest, have enlarged our conceptions of music, but they have done little to restruc- 

ture the patterns within which we understand a sequence of sounds as a melody. Not 

all our tunes obey all Aristoxenian laws, but his system has been mod
ified and 

elaborated rather than buried, 

By way of a postscript, it is worth remarking that if my suggestions are even 

approximately correct, they cast doubt on the cogency of the argumen
ts levelled 

against Aristoxenus by the shrewdest of his critics in antiquity. Ptole
my (Harm. 

19.16-21.20) attacks Aristoxenus’ general approach to harmonics o
n various 

aranede hut nartioulacty fnetrnntine intervals rather than nates, as the fundamental 
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determinants 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 yet the Aristoxenians behave as if they were bodies(odpara) and the notes them. 
selves bodiless (&odparta); the truth is quite the reverse (20.5-9, 21.9-20). Ptolemy 
believes that in Aristoxenian theory itis intervals and not notes that interact and relate 
with one another to produce melody, and that it is to regularities in the behaviour of 
ve quantitatively conceived, that the laws of harmonics, as understood by this 
school, are appli ut it is notes, he insists, not the me 
the stuff from which melodies can be built. Te gas between them, that are 

It is characteristic 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 regularities 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 (Aöyos) 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’ 
generalisations about intervallic magnitudes were intended to be autonomous prin- 
ciples, since he can find in Aristoxenus no more fundamental conceptions of a quan- 
titative sort from which these rules are capable of being derived. He shows no sign of 
having understood the Aristoxenian notion of 8úvagus 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 determinants of order, and the entities 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 are dimensionless points between magnitudes, Ptolemy’s mathematical mind 
has sprung to the conclusion that this is aff that they are, so convicting itself of the 
fallacy engagingly stigmatised by Medawar as ‘nothing-buttery’.6 What a note is, in 
addition to that, is an entity of a specifically musical kind, whose dynamic properties 
can be fully expressed 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 physics or any other such field (Harm. Elem. 32.18-28, 44. 15-18). The concepts 
applicable to melody, the forms under which its nature (pou) 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 atrained musician who is prepared to grasp them in the way 
his educated ear dictates (see 32.10-34.30), as implications and potentialities for 
movement within the dynamically ordered framework of the harmonic system. The 
physicist has nothing to offer: the mathematician is needed, if at all, only to do a few 
elementary sums.” 

University of Warwick 
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NOTES 

U The best modem edition is Aristoxent Elementa Harmonica ed. R da Rios (Rome, 1954, in 

the series Scriptores Graeci et Latint consilio Academiae Lynceorum editi), which includes an Italian tran- 

station with explanatory notes, and a collection of the fragments. The Harmonics of Aristoxenus ed. H.S. 

Mactan (Oxford: Clarendon, 1902, reprinted by Georg Olms Verlag, Hildesheim and New York, 1974) has 

a good text and a valuable commentary: the English translation should be read with some caution. Referen- 

ces in the present paper are by Meibom’s pages and lines, which are indicated in all modern texts. 

2 Unlike the Pythagoreans, Aristoxenus has no qualms about dividing the interval of a tonc into 

equal parts. The thesis that this is mathematically impossible arises from a representation of intervals as 

numerical ratios of magnitudes which is foreign to Aristoxenus’ harmonics. Sec, ¢.g, (Euclid) Sectio 

Canonis prop. 16, cf. 18. 
I That these àrogiau are students’ questions was suggested to me in correspondence by R.P. 

Winnington-Ingram, whose generous interest in my work I 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.-Plutarch De Musica 1135b, in a passage certainly derived from Aristoxenus, argues that a 

proposed 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 to apply the rule. In a sense, he is entitled to do so, since a sequence of this sort is bound to conflict 

with L so long as at least 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 goes on to approve. L, perhaps, is not to be applicd 

to sequences belonging to music of the remote past. But in that case, whatever the grounds of the rule he 

employs may be, they are certainly quite different from those of Harm. Elem. 

$ This sentence is not in the MSS, but has been restored by Marquard and subsequent editors on 

the basis of the parallel at 70.29-33: the restoration is undoubtedly correct. 

6 PB. Medawar, review of Pierre Teilhard de Chardin, The Phenomenon of Man, Mind 

70( 1961). reprinted in The Art of the Soluble (London: Methuen, 1967) and in Pluto's Republic (Oxford: 

Oxford University Press, 1982), Nothing-buttery, Medawar gocs on in another delicious phrase, is‘always 

part of the minor symptomatology of the bogus’. There is nothing bogus about Ptolemy, of course: he simply 

does not look closely enough at the work he is criticising. 

7 My thanks are due to Alan C. Bowen for his valuable comments on adraft 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, raise fundamental issues which cannot be sesolved 

without a great deal of further investigation, 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 vehemence’ 

Alexis de Tocqueville, 

Democracy in America 

Zwwpoooëvn 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 sec the dialogue as a narrowly 

‘moral’ one 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 to the Charmides 

with the purpose of gleaning ‘a direction of response’ to a pressing problem ‘pervading 

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 not “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 issue of mastery and submission is identified 

with the modern problem that Hyland summarily calls ‘the tyranny of positivism’ 

(137). It is the hidden desire for mastery that has given rise, in his view, tothe 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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