Aristotle on Mathematical Pythagoreanism
in the Fourth Century sce

In this first chapter, I will attempt to describe the kinds of Pythagoreans who may
have existed from the sixth through fourth centuries BCE and the philosophical
activities in which they seem to have engaged by appeal to the evidence preserved
by Aristotle, The goal is to identify the characteristics that distinguished the math-
ematical Pythagorean pragmateia—where we may tentatively describe a pragma-
teia here (for Aristotle) as both the object of a philosophical inquiry and the
treatment of the same object—from the pragmateia of the rival acousmatic
Pythagorean brotherhood in Magna Graecia, This goal is part and parcel of the
larger project that will occupy the entirety of this book: to trace the history of
mathematical Pythagoreanism from a variety of informed ancient perspectives.
My claim in this chapter is that Aristotle, especially in Metaphysics A and the lost
writings on the Pythagoreans (preserved in a fragmentary state without significant
modifications in Tamblichus’s work O the General Mathematical Science),' estab-
lishes this distinction by appeal to the divergent philosophical methodologies of
each group: the mathematical Pythagoreans, who are the same as the “so-called
Pythagoreans” in Metaphysics A, employ superordinate? mathematical sciences in
establishing something that approximates demonstrations that explain the “reason
why” (10 867t they hold their philosophical positions, whereas the acousmatic
Pythagoreans, who are distinguished from the “so-called” Pythagoreans in Meta-
Pphysics A, appeal to basic, empirically derived “fact” (76 &7¢) in defense of their
doctrines, Furthermore, I suggest, Aristotle criticizes the pragmateia of the
mathematical Pythagoreans for improper methodological procedure: while the

1. Irefer to Aristotles “works on the Pythagoreans” on the grounds that we cannot know for
sure what work Iamblichus was using to extract his descriptions of the Pythagoreans, Titles are
attested for On the Pythagoreans (one book), Against the Pythagoreans (one book), On the Phi-
losophy of Archytas (three books), and Summary of the Timaeus and of the Works of Archytas.

2. 1employ the term “superordinate” to refer to those sciences Aristotle considered superior
to the “subordinate” or "one beneath the other” (fdrepov tmwd Bdrepor) sciences (APo. 17,
75b15-16), following Johnson 2009.
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demonstrations offered by the mathematical Pythagoreans represent a signifi-
cant philosophical innovation over the uncritical reflection on the so-called
“facts” by the acousmatic Pythagoreans, the mathematical Pythagoreans’ activity
of hasty assimilation across categories leads to confusions in logic and meta-
physics. Analysis of the extant fragments of Philolaus of Croton (among others)
gives evidence for the kind of approach to understanding the universe that Aris-
totle associates with the mathematical Pythagoreans, and it becomes likely that
the targets of Aristotle’s disapproval are those Pythagoreans who undertook to
perform basic demonstrations of the Pythagorean definitions of things as pre-
served in the acusmata attributed to Pythagoras. It becomes possible, then, to
inquire further as to whether Aristotle’s classification might have any value for a
reconstruction of the philosophical methodologies of earlier Pythagoreans in the
first half of the fifth century BcE.

The Pythagoreans of the fifth century BCE probably did not see themselves as
a community unified by philosophical and political doctrines. Rather, insofar
as we can reconstruct their history, there arose an internal conflict among the
Pythagoreans who were living in the southern part of Italy, which appears to
have effected a split between the ascetic Pythagoreans who lived in the western
part of Italy (and fled to Asia Minor) and the intellectualist Pythagoreans who
occupied the eastern part of the Italian peninsula, near Tarentum, Differences
in approach to the philosophical “life” and its activities can already be detected
in the comic fragments that survive from the early part of the fourth century
BCE, as Christoph Riedweg has shown.? With Aristotle, I suggest, we find a
rather elaborate account of the division of the early Pythagoreans into two
groups—traditionalist acousmatics (of dxovaparikor) and progressive math-
ematicians (of pabfnuaricof). What the terms “acousmatic” and “mathemat-
ical” mean will require a careful examination of Aristotle’s descriptions, a
project that will occupy chapters 1 and 2.# While most modern scholars have

3. Riedweg 2005: 108-109.

4, It is extremely difficult to correlate the bifurcation into “acousmatic” and “mathematical”
Pythagorean with the tripartite subsections that developad in the Hellenistic world (ceBaorwcol,
oot palfuaTucod), Délatte (1922: 22-28) took seriously the possibility of the tripartite
organization, to which earlier and later traditions as well as the so-called Hellenistic pseudo-
Pythagorean writings adhere closely. Burkert (1972: 193 n. 6} suggests that the triad is a chro-
nological grouping that aligned with the terms ITv8ayopucot, Tlvfaydpeiot, vBayopioral
and corrzsponded with the “pupils, pupils of pupils, external advocates (Ffwfev {pAwral)”
(Anon, Phot. 438b = Thesleff 237.7-12), and whose philosophical interests i Aristotelian
terms are associated respectively with ﬂxeol?gy. human affairs (i.e. politics), and mathematical
sciences, incuding geometry and astronomy I suspect that these chronological associations are
all developed, at least in some way, out of the historical writings of Timaeus of Tauromenium,
whose treatment of Pythagoreanism I will discuss in chapter 3. Zhmud (2012: 183-185) con-
siders all these distinctions to be dated much later, probably from the first century ce.
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been willing to accept the classifications of acousmatic and mathematical
Pythagoreans of the fifth century BcE, they nevertheless assume that certain
contradictory elements within their own constructed “Pythagoreanism” might
be misinterpretation or confusion on the part of ancient critics like Aristoxe-
nus, Dicaearchus, or Timaeus,® all Hellenistic commentators whose accounts at
least partially derive from the descriptions of Pythagoreanism in the writings of
Aristotle.® T would like to present an alternative account. Since Aristotle, our
most comprehensive early source for a history of Pythagoreanism, differenti-
ated two groups of Pythagoreans along methodological lines {or so I will argue),
we should admit the possibility that these apparently contradictory elements in
our own reconstruction reflect actual divisions within the community. Indeed,
the primary criterion for distinguishing acousmatic from mathematical
Pythagoreans, as I will show, s each group’s pragmateia (mpayuaTeia), a term
that must be further contextualized in order to make sense of precisely how
Aristotle draws the line.

ARISTOTLE ON THE PRAGMATEIAI OF THE PYTHAGOREANS

It is my contention that Aristotle differentiates two groups of Pythagoreans
according to the pragmateia of their respective philosophies. What does the
term pragmateia mean for Aristotle? It will be useful to start with an operating
definition, which can then be developed in the course of our argument: in Aris-
totle’s usage, the pragmateia of a philosopher or philosophical group is both the
object of their philosophical inquiry and the unique treafment of that object in
their philosophy” Some possible meanings for Aristotle listed in LSJ: “system”
(Metaph. 1.6, 987a30 and 1.5, 986a8), “philosophical argument or treatise” ( Top.
11, 100a18 and 1.2, 101a26; Phys. 2.3, 194b18; EN 2.2, 1103b26), and “subject of
such a treatise® (Phys. 2.7, 198a30). Similarly, Bonitz (1970) lists several possible
meanings, among which we see: rei alicuius tractatio via ac ratione instituta
(Pol. 3.1, 1274b37), interdum non tam tractationem rei quam rationem rei trac-
tandae (Rh. 115, 1376b4), or even quaestio (APe. 2.13, 96b15). We can assume

5 Here I refer to the historian Timaeus of Tauromenium, who is not to be confused with
Timaeus of Epizephyrian Locri, the fictional epoiymous authority in Plato’s dialogue.

6. Most recent scholars accept the distinction between acousmatic and mathematical Py-
thagoreans as original with Aristotle, e.g, Burkert (1972: 192-207), Huffman (1993: 11-12
and 2010), Kahn (2001; 15), McKirahan (1994: 89-93), and Riedweg (2005: 106-108); an
exception is Zhmud (2012: 169-206), who wonders whether the division is original with
Nicomachus, but nevertheless accepts the basic terminology along these lines.

7. Some other scholars’ definitions of Aristotelian pragmateia are “philosophic activ-
ity” (Burkert/Minar 1972: 194) and “enterprise” (Steel 2012: 181). Unfortunately, Aristotle
nowhere explicitly defines pragmateia.
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some semantic overlap, in the sense that for Aristotle, there was a fluid relation-
ship between these meanings. Pragmateia is apparently first used in a technical
manner by Archytas of Tarentum, who posits it as the “treatment” or “investi-
gation into” an object of mathematics:

Logistic [@ AoytoTucd] seems to be far superior indeed to the other
arts in regard to wisdom, and in particular [it seems] to deal with
[rpaypaTevecfat] what it wishes more clearly [évapyeorépw] than
geometry. Again in those respects in which geometry is deficient, logistic
puts demonstrations into effect [dmodeifias émirehei] and equally, if there
is any pragmateia of shapes [el pév eidéwy Ted mpayparelal, [logistic puts
demonstrations into effect] with respect to what concerns shapes as well,
(ArcHYTAS I' 4 HUFFMAN = Stobacus Proem; translation
after Huffman}

Archytas seems to use the abstract term pragmateia as well as the verb pragma-
teuesthai to refer to both the object of philosophical investigation and the treat-
ment suitable to that object. This usage is in contrast to that of Plato, where
pragmateia more generally means “the business of” (e.g. Grg 453a2-3, Theaet.
161e4) without any technical philosophical usage. It thus becomes possible that
Aristotle inherited this special use of pragmateia and terms related to it from
Archytas himself.’ The idea that Anistotle might have adopted the technical ter-
minology for the categorization of objects of philosophy and particular treat-
ment of those objects from a Pythagorean is significant, since, as I will argue,
Anstotle himself uses the term pragmateia as a marker that establishes charac-
teristic distinctions between acousmatic and mathematical Pythagoreans
according to the treatment of the objects of their philosophical inquiry® The
larger implications of the difference between the pragmateiai of the mathemat-
ical and acousmatic Pythagoreans have a direct significance for this study,

8. Noted by Huffman (2005: 251).

9. Still, there is one place (R. 7, 528d1-3) where Plato uses the term pragmaieia in relation
to mathematics. Glaucon asks Socrates if the “geometry” is to be considered the “study of the
plane” (rof émemédou mpaypareia). In the context of Plato’s criticisms of Pythagoreanism,

especially of Archytas, it is probable that Glaucon is using a term inherited from Pythago-
rean mathematics here.

10. That is, if we should conside: Archytas to have been a Pythagorean. I count him as one, at
least in a conditional sense, for reasons I lay out in chapter 3. Huffman has inferred from the
fact that Aristotle wrote three books on Archytas and two books on the Pythagoreans, and
from the fact that Aristotle never calls Archytas a “Pythagorean,” that Archytas’s “importance
was not limited to the Pythagorean tradition” (2005; 128),
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since, as I will show, the figure credited with establishing the distinctive prag-
mateia of the mathematical Pythagoreans, Hippasus of Metapontum (ca. 5202~
440 BCE?), may have also played a central role in the political factionalization
that occurred in the Pythagorean community in the second quarter of the fifth
century BCE!

Who was this “Hippasus of Metapontum™? A substantial portion of this
book will deal with this elusive and enigmatic figure, and I will begin by
contextualizing him with the broader classification of the mathematical and
acousmatic Pythagoreans advanced by Aristotle. The consensus view, which
follows Walter Burkert in his extremely influential study Lore and Science
in Ancient Pythagoreanism (1972), is that Hippasus of Metapontum was
a mathematical Pythagorean (uafnuartikds). What is more troubling,
though, is that neither Burkert nor those who follow him are sure how to
define a Pythagorean pafipuarwds or his philosophical activities.” This
provides an opportunity for us to pursue a more complete understanding
of the Pythagorean pefnuarixds, especially in the light of Aristotle’s
classification of two types of Pythagoreans ® The relevant evidence for this
comes in a tricky passage from Iamblichus’s work On the General Mathemat-
ical Science, in which lamblichus is summarizing'* portions of Aristotle’s
lost works on the Pythagoreans:

'There are two types of the Italian, also called the Pythagorean, philosophy.
For there were also two kinds of people who treated it, namely the acous-
matics and the mathematicians. Of these two, the acousmatics were recog-
nized to be Pythagoreans by the others [the mathematictans], but they did
not recognize the mathematicians [as Pythagoreans], nor did they think
that the pragmateia [of the mathematicians] derived from Pythagoras, but
rather that it derived from Hippasus.

11. Tambl, DCM 25, 76.16-77.24 and VP 257-258, 138.14-139.9. I will discuss these specific
passages more extensively in chapters 2 and 3, respectively.

12. Burkert 1972: 192-201. Similarly followed by Huffman (2005), Riedweg (2005), and
Kahn (2001). Zhmud (2012: 255-258) emphasizes the role that dwode{fess play in Pythago-
ras’s teaching of the uafmparicol in Iamblichus’s account (also see Zhmud 2006: 132, where
he refers to Hippocrates of Chios, Archytas, and Eudoxus as “typical” pafiqparol).

13, Riedweg’s account (2005. 106-108) is probably the best synthetic account outside of
Burkert (1972), although we should recognize the care with which Burnyeat (2005a) exam-
med the philosophical context in Aristotle (without analysis of the political aspects of the
reported schism). Burnyeat thus leads the way for my study.

14. As I will suggest below, Tamblichus goes on to quote the work directly.
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Avo § éori Tis 'Iradwds dhocodios eldn, kalovuévms B¢
TvBayopudis. o yap fv yévn kal Tdw peraxepilopévaw dvmiv, of
ey dxovopaTikol, ol 8¢ palparikol. Tovrwy 8¢ of uév dxovopaTixol
wpodoyoivro Tufaydpeiow elvar tmd Tav érépwv, Tods 8@
pabnuatikobs ofirot oly wpoAdyowy, odre Tiv mpayuaTeiay alTdv
elvai vBaydpov, dAAa Tamdoou. ;

(lamsirIcnHUS, On the General Mathematical Science 25, 76.16-22)

Now Burkert synthesizes the material derived from Aristotle’s works on the
Pythagoreans and preserved by Iamblichus™ in order to demonstrate two sig-
nificant points: first, that all followers of Pythagoras were adherents of the gcus-
mata, also called symbola, a set of orally transmitted sayings passed down
from Pythagorean teacher to student in the period of silence that apparently
attended the first five years of their educational curriculum, and second, that
what distinguished the ascetic acousmatic Pythagoreans (dxovopaTixof) from
the progressive mathematical Pythagoreans (nafmuarucof) was each group's
unique philosophical and political pragmateia:

Aristotle recognizes among the Pythagoreans a twofold wpayuareia: on the
one hand, the ITvfayopucoi uiiflor, metempsychosis, the Pythagoras legend,
and the acusmata, and on the other a philosophy of number connected with
mathematics, astronomy, and music, which he never tries to trace back to
Pythagoras himself and whose chronology he leaves in abeyance.”
Furthermore, Burkert argues that Aristotle categorized the Pythagorean acus-
mata according to whether or not they answered these three questions: 7¢ ot
{what is?), 7{ udAwra (what is to the greatest degree?), and 7{ mpaxTéov (what
is to be done?).” While the implications of this fascinating tripartite categoriza-
tion both for Aristotelian philosophy and for Pythagoreanism could extend far

15. Zhmud's arguments {2012: 174) that suggest Clement of Alexandria as the source for the
division into dxovaparucol and pabfppaeTicol are not decisive, For one thing, it remains
for Zhmud to explain the philosophical language of the passage quoted by Tamblichus, See
below in chapters 1 and 2 for my alternative treatment of the evidence.

16. See Zhmud 2012: 173 with n. 16.
17. Burkert 1972: 197.

18. See Burkert 1972: 167-169, with Iambl. VP 82, 47.11-13, and Delatte 1915: 274-307.
Burkert rightly reminds us that these "ogally transmitted maxims and sayings” were also
called symbola Recently, Struck (2004: 96-110) has attempted a comprehensive study on

symbolic or enigmatic communication in entiquity, although his book also does not treat the
third kind of acusma.

Aristotle on Mathematical Pythagoreanism in the Fourth Century sce 9

beyond this study, throughout this chapter I focus chiefly on the third
classification, namely on those things that fall under the category 7{ mpaxréov.

Burkert explicates those acusmata that fall under the category “what is to be
done” by focusing, almost entirely, on ethical imperatives and ritual activity® He
demonstrates their significance for the establishment of 2 Pythagorean way of life
as an “amazing, inextricable tangle of religious and rational ethics This is a
valuable approach to understanding one important aspect of the philosophical
lifestyle ascribed to the Pythagoreans, because it reveals the religious semantics of
pragmateia. Burkert’s study also reflects its own Aristotelian intellectual lineage
since, as lamblichus argues (in the Aristotelian analysis of the “what is to be done”
injunctions that follows on their listing), what is divine (70 O¢fov} is the first prin-
cipleand origin (dpy1).2 ButI suspect that there is more to Aristotle’s classification
of the two Pythagorean pragmateiai than Burkert discusses. For Aristotle, as for
Archytas, the term pragmateia was chiefly associated with philosophical method-
ology, and not only with theology, although the latter is implicated in the former.
Can we gain some traction on the philosophical activities of the Pythagoreans by
examining more closely this implication of theology in philosophical activity?
One passage from Jamblichus's work On the Pythagorean Life, probably derived
from a Peripatetic account of Pythagoreanism, helps to show the way:

All such acusmata, however, that define what is to be done or what is not
to be done [mept Tol mpdTTew 1) p1) wpdTTew], are directed toward the
divine [éoTdxaoTar mpds 76 Oelov], and this is a first principle [doxl,
and their whole way of life is arranged with a view to following God [&
Blos dmas owwréraxral mpos 7o drxolovdely 76 Bed), and this is the

rationale [Adyos] of their philosophy.
(LameLicHUS, On the Pythagorean Way of Life 8687, 50.18-2; translation
after Dillon and Hershbell 1991)

. One of the great challenges of this passage is to extract what, if anything, traces

back to the fourth century BCe. We may never be absolutely certain.? The reference

19 Burkert 1972; 174-192. Similarly followed by Kahn (2001; 9~10) and Riedweg (2005: 63-67).
20. Burkert 1972; 185.

21. Tambl. VP 86, 50.18-19. Note that Aristotle makes a similar claim at Metaph. 1.2, 983a6-
11, on which see Nightingale 2004. 236-237.

22 Zhmud (2012: 189) thinks this passage derives from Nicomachus, but I think it is an
overstatement to describe the differences between the various passages of VP 81, 87-89,
and 82-86 as “self-evident,” especially since, as Zhmud himself admits (p. 191), there are
“clear signs of editorial emendations by lamblichus” A related problem here is the grammar
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to the acusmata—especially those that deal with “what one is to do” injunctions—
sounds Aristotelian, as does the ascription of divinity to the first principle. A likely
source for this part of the text, as I argue in chapter 2, is Aristoxenus of Tarentum,
who speculated about the Pythagorean first principle in related ways in his Pythag-
orean Precepts.® In the passage that immediately precedes this one, however, the
attempt to define a “first principle” (dpx+j) and a “reason” or “rationale” (Adyos)
for the Pythagorean philosophy as related to the first principle is characteristic of
Aristotles method of describing and critiquing earlier philosophical systems. We
might, for example, recall the beginning of the Nicomachean Ethics (1.4, 1095230~
bl4), where Aristotle questions whether it is better to employ arguments (Adyor)
that derive from first principles (dm0 Tév dpy@v) or those that Jead to first prin-
ciples (émi Tas dpxds). In this digression, Aristotle appears to distinguish his own
philosophical method from Plato’s by arguing that we should begin from what is
already known and familiar to us, namely, the “what is” or “fact” (76 671), which he
also calls a “first principle” (dpy1).# With regard to first principles, Aristotle’s ap-
proach here stands in contrast to the approach attributed to the Pythagoreans in
Tamblichuss work On the Pythagorean Way of Life 86-87, which attributes to
Pythagoreans the sorts of Adyot that reduce to the first principle, namely the
divine

But which Pythagoreans, acousmatics or mathematicians, was lamblichus
describing in this passage? Or was he talking about the pragmateia of all the
Pythagoreans? There is no standard scholarly position on this question, in part
because scholars have been unclear about which sections derivé from the Peri-
patetic source, or how much Iamblichus has doctored the text. It is likely,

of “aiming” (éoTdyaoTar). While it is the case that Aristotle speaks of “aiming at” objects
such as a “good” (Pol. 1.1, 1252a4), “pleasure” (Metaph. 6.2, 1027a3) or “the mean” (EN 2.9,
1109a30-2), the object at which one aims is always in the genitive case, whereas in Iambli-
chus it is in the wpds + accusative phrase.

23. See chapter 2, section entitled “Pythagoreanism and the Axiology of What Is ‘Honorable”

24, dpx yap 70 61w Kal el TobTo PpalvoiTo dpyoivTws, obdiy mpoodedoe: Tob STt
On the relationship between the “fact” and the “why;” see Burnyeat 1981: 118 and, more
recently, Zhmud 2006: 136.

25, In this way, the Aristotelian passage preserved in VP 86-87 may have formed the basis
for (or referred to the same system described by) Aristoxenus’s account of the Pythagorean
Precepts, especially F 33 Wehrli (= lambl. VP 174-176, 97.23-98.24) and F 34 Wehuli (= Stob.
Ecl. 4,25.45), which describe the ontological stratification of being for the “Pythagoreans?
See Huffman 2006: 112 and 2008: 107-108. Theophrastus (Metaph. 11a26~b12) also speaks

of Plato and the “Pythagoreans® as reducing to the first principles, on which see Horky:
forthcoming,

26, See Burkert 1972: 196 n. 17.
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I suggest, that the reference is to the Pythagoreans in general, and not to a par-
ticular group, in this passage. While it is true that the distinction between
acousmatic and mathematical Pythagoreans immediately precedes this passage
in Iamblichus’s text, there are three reasons for interpreting this passage as re-
ferring to Pythagoreans more generally. First, lamblichus separates a long pas-
sage where he discusses the distinctions between two groups of Pythagoreans
(On the Pythagorean Way of Life 81-86, 46.23-50.17) by a poignant “however”
(pévror), suggesting that he has completed discussion of the split between two
groups of Pythagoreans.” Second, there is nothing specific to suggest that we
should identify the system of religious order described as acousmatic or math-
ematical: this is unsurprising, since it is generally agreed that the mathematical
Pythagoreans accepted the religious and ethical precepts of the acousmatic
Pythagoreans.” Finally, when Iamblichus returns to discussing the acusmata
later in the treatise (On the Pythagorean Way of Life 137, 77.13-19), he repeats
this passage almost verbatim and describes it as illustrating the principles of
religious worship of the gods as attributed to Pythagoras and to his followers
(MvBaydpas e kal oi dm'adirod dvdpes). Thus, the broader description of
the pragmateia of the Pythagoreans (as formulated by Iamblichus in his work
On the Pythagorean Way of Life 86-87) focuses'on two important aspects that I
will continue to discuss in this study: the hierarchy of the cosmos, which one
honors by understanding that the divine is the first principle that must be pur-
sued in order to attain the good; and the hierarchy of a political organization,
which is analogous to the cosmic hierarchy. In this way, when lamblichus's Peri-
patetic source characterized the universal Pythagorean pragmateia, he seems to
have exploited both the religious and political senses of the term dpy7.2

Close attention to philosophical methodologies, however, might give us a better
insight into the rationales that distinguished the pragmateiai of the different
Pythagoreans. When he describes the rationale (Adyos) for the maxims that

27. Jamblichus synthesizes the descriptions of the two groups: the first group, the
drovauaTikod, are said initially (VP 82, 47.4-6) to practice a philosophy "without dem-
onstration and without argument” (dvamddewra xal dvev Adyou) and are later (VP
86, 50.9-12) associated with those who undertake philosophical activity that is properly
“Pythagorean’” (Ilufayopucar); and the palnuaricol, who offer up “probable reasons”
(éwcoToloylay), are called “some [others] from outside” (Evioi Efewfer). As I will shovy, 1
believe the distinction given earlier between drouopaTicol and pafnuaricol to be Aris-
toteliazi, whereas I suggest that the later differentiation between those "inside” and “outside”
the school may derive from Timaeus of Tauromenium. See chapter 3.

28. See Huffman 2010, Riedweg 2005: 106-107, and Kahn 2001: 15.

29, Aristoxenus is explicit in exploiting both meanings by reference to the Pythagoreans and

is the likely source here. See chapter 2, section entitled “Pythagorecanism and the Axiology of
What s ‘Honorable™
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answer the question 7{ mpaxéov, lamblichus (VP 86, 50.6-13) distinguishes the
use of rationales by the more conservative Pythagoreans from the use by those
people whose philosophical activities he claims are “non-Pythagorean” (odk eiol
Mubayopixal) and who are also called “outsiders” (Efwfev). Are those figures
designated “outsiders” the same as the mathematical Pythagoreans?

The evidence concerning the “esoteric” and “exoteric” Pythagoreans in Iam-
blichus’s work is ambivalent, but it is not likely, I suggest, that Aristotle under-
stood the division along insider and outsider lines.® Rather, as I will show in
chapter 3, the source for the passages that distinguish “exoteric” from “esoteric”
Pythagoreans 1n lamblichus’s work On the Pythagorean Way of Life appears to
be the late fourth-/early third-century BCE Western Greek historian Timaeus of
Tauromenium, who posited a division between those Pythagoreans who were
more advanced in their learning (inside) and those who did not advance beyond
a certain level (outside).” Even so, the source for this part of On the Pythagorean
Way of Life 86 still evinces a division along philosophical grounds. These “exo-
teric” Pythagoreans differ from the “esoteric” Pythagoreans specifically because
they “attempt to attach a likely rationale/account” (melowpéver mpoodmTew
elicdra Adyov) to the ethical injunctions that constitute the Pythagorean acus-
mata.® The “likely account” (eixoToAoyla) that Tamblichus’s source attributes
to those people who are “non-Pythagoreans” or “exoteric” in this passage repre-
sents a more sophisticated approach to wisdom traditions such as those of
Pythagoras or the Seven Sages, but it is not “mathematical” in the strong sense,
at least if we are to judge by the examples given. The sorts of “likely account”
given by the “exoteric” Pythagoreans are focused on practical—indeed, even

30. Of course, Aristotle himself referred to some of his writings as “exoteric™ (éfwrepucot
Adyaor), which, at EE 1.8, 1217b22 he sets in contrast to those writings that he calls “philo-
sophical” {ol ka7d Puhocogiav Adyor). Much has been said about this distinction, and
little is agreed on (for two divergent recent accounts, see Gerson 2005: 47-76 and Zanatta
2008: 26-35), What is of value for this study is that the version of the “exoteric™/“esoteric”
division found in lamblichus’s works is never explicitly drawn by Aristotle and, therefore,
probably owes its origins to someone else. For a useful study of the relationship between
the terms “exoteric/esoteric” and “acousmatic/mathematical” Pythagorean, see von Fritz
1960: 8-10.

31. In chapter 3, I explore at much greater length Timaeus of Tauromeniwm’s criticisms of
Aristotle’s history of the Pythagoreans.

32, 'The term eixess Adyos, which is technical, receives a great number of conflicting treat-
ments in antiquity. In Plato’s Timaeus (30b8), it refers to the “likely story” that cannot, on
Morgaris reading (2000: 275), be verifiable by appeal to empirical knowledge. It is interesting
to note that Ps.-Archytas's On Intelligence and Perception (F 1 Thesleff = Stob. 1.41.5) re-
fers to eixoToAoyiat in veference to political treatises, namely things that deal with “affairs”
(mpdéras).
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political~reasoning in a way not unlike the elkds Adyos given by Timaeus of
Epizephyrian Locri in Plato’s Timaeus and developed in some of Aristotle’s
works, including the Politics.® According to Tamblichus’s source, those who
were described as “exoteric” Pythagoreans exhibited different types of logos, in-
cluding cultural-historical explanation (“one should not break bread” because,
in the past, people used to come together in order to eat a single loaf of bread,
as foreigners do) and normative-religious (“one should not break bread” because
one ought not to establish the sort of omen that occurs at the beginning of the
meal by means of breaking and crushing bread).* Such examples suggest that
the “exoteric” Pythagoreans whose pragmateia involved cultural-historical or
normative-religious types of logos appealed to fifth century BcE sorts of expla-
nation, such as those we find in the writings of Herodotus or the writers of the
Hippocratic Corpus.® They appear, in this account, to resemble more the
Pythagorists of Middle Comedy who know how to make clever arguments by
using various fallacious devices (émioodulopévav), or even the sorts of Preso-
cratics whose speculations formed the basis for the character of Socrates in
Aristophanes’s Clouds, than highly regarded practitioners of wisdom. 5till, ac-
cusations of illegitimate claims to wisdom are as old as Pythagoras himself, and
they were of interest to Timaeus of Tauromenium: our source for Heraclitus’s
slander of Pythagoras, in which he refers to Pythagoras as a “prince of lies”
{xomidewv dpxmnyds), is Timaeus himself *

33. See Burnyeat 2005b, who emphasizes the reasonableness or appropriateness (the “ought™
Sel) that constitutes the goal to which the practitioner of the eixéss Adyos aims. I consider
Plato’s Timaeus to be an “exoteric” Platonic dialogue, in the sense that it makes public and
explains what might otherwise be considered “unspeakable” ideas in a fourth-century Bcs
context to an indistinguished audience,

34. It is worth noting that the information preserved here is almost exactly the same as that
attributed by Diogenes Laertius to Aristotle’s work On the Pythagoreans (F 195 Rose = D.L.
8.33-35), It is possible, then, that lTamblichus was looking at Aristotlé’s text while recording
this information or, for that matter, that the historian Timaeus of Tauromenium had access
to Aristotle’s text while drawing up his own list of the acusmata (on which see chapter 3},

35. For Herodotean ioropia and its contexts, see Lateiner 198%: 15-17 and Thomas 2000:
21-27; for Presocratic and Hippocratic ioTopie see Schiefsky 2005: 19-35; more gener-
ally, for philosophically related uses of ioTopia before Plato, see Riedweg 2005: 94-95 and
Darbo-Peschanska 2007.

36 FGrHist 566 F 132 (see DK 22 B 81). The term émoogilopat occurs in Iamblichus
and in post-Tamblichean texts, but it is also attested in the Hippocratic corpus (Art, 14)
with reference to clever doctors who demonstrate their cleverness by attaching a piece of
lead to a fractured bone in order to stabilize it. See Burkert 1972: 174 with n. 64 and 200.
1 would add, however, that such “cleverness” is attached to the Tarentine Pythagoreans
whose thetorical logoi are satitized in two plays, both entitled The Tarentines, written by the
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So On the Pythagorean Way of Life 86-87 presents us with a paradigmatic
case of the problems involved in sorting out the sources of Jamblichus’s infor-
mation concerning the classification of the Pythagoreans: not only must we
deal with the terminclogy of at least two different historians (Aristotle and pos-
sibly Timaeus, not to speak of Aristoxenus or Nicomachus), we have to be sen-
sitive to how Iamblichus might have confused the accounts. Despite this
hindrance, we can gain some traction on the question of the philosorhical ac-
tivities of the various Pythagoreans as Aristotle figured them by appeal to a
passage, preserved by lamblichus fortunately with some direct quotation:

(A) There are two types of the Italian, also called the Pythagorean, philos-
ophy. For there were also two kirids of people who treated it: the acous-
matics and the mathematicians. Of these two, the acousmatics were
recognized to be Pythagoreans by the others [the mathematicians], but
they did not recognize the mathematicians [as Pythagoreans],” nor did
they think that the pragmateia [of the mathematicians] derived from
Pythagoras, but rather that it derived from Hippasus. Some say that Hip-
pasus was from Croton, while others say from Metaponturh.® And, of the
Pythagoreans, those who concern themselves with the sciences [of mepi

fourth-century BeE comedians Alexis of Thurii (F 223 K.-A.: Ilvfayopiopct xai Adyor /
Aemrrotl Seophevpdvar Te ppovTides | Tpédouo” éxelvous) and Cratinus the Younger
(F7 K--A.: &os éoriv adrois . . . Suamerpaipevor | Tiis 7w Adywy paps Tapdrrew
ral kuxdv { Tois avrilérars, Tois mépaot, Tols mapwAdipaaw, [ Tols amomAdvars,
Tols pueyéfeow, vouBioTikds). We can thus posit a popular tradition, not necessarily de-
tived from Aristotle, that attributes sophisms of a rhetorical sort to the Tarentine Pythago-
reans, Note, too, that Cratinus employs terms both rhetorical and mathematical, such as
mépas and péyefos, translated by Edmonds as “end” and “sublimity.” The former is attested
in a rhetorical sense in the Aristotelian Rhetoric to Alexander (32, 1439a38), where it is
described as the conclusion that rounds off an exhortation. 'The latter appears in Aristotle’s
Rhetoric (3.9, 1409a36), with reference to periodic sentences that can be measured, as well
as in Dionysius of Halicarnassus (Comp. 17), as “sublimity.” It is difficult to know precisely
what Cratinus the Younger intended their meaning to be.

37. Iamblichus elsewhere (VP 87, 51.7-12), in a passage that is attached to the same one
given in DCM, attributes to a certain acousmatic Pythagorean “Hippomedon” the claim that
Pythagoras originally gave demonstrations of the precepts, but that, due to the laziness of
those who passed them down, ultimately only the precepts remained. Unfortunately, it is
difficult to confirm this information, since (1) there are textual problems here (see Deubner’s
text); (2) we know almost nothing else about this Hippomedon; (3) it is possible that lambli-
chus has confused “acousmatic” with “mathematical” Pythagorean here, as he did earlier at
VP 81, 46.26—47.3 (see Burkert 1972: 193 n 8).

38, It is not clear to me whether this sentence is Jamblichus's insertion or original with his
source, who is probably Aristotle.
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T7d pabiparal® recognize that the others [ie. the acousmatics] are
Pythagoreans, and they declare that they themselves are even more
[Pythagorean], and that the things they say [d Aéyovow] are true. And
they* say that the reason [al7{a] for such a disagreement is this:

(B) “Pythagoras came from Ionia, more precisely from Samos, at the time
of the tyranny of Polycrates, when Italy was at its height, and the first men
of the city-states became his associates. The older of these [men] he
addressed in a simple style, since they, who had little leisure on account of
their being occupied in political affairs, had trouble when he conversed with
them in terms of sciences [uafjuera] and demonstrations [dwodsifes].
He thought that they would fare no worse if they knew what they ought to
do {eiddTas i 8l mpdrTew], even if they lacked the explanation [dvev
s airlas] for it, just as people under medical care fare no worse when
they do not additionally hear the reason why they ought to do [3ed i
mpaxTéov] each thing in their treatment. The younger of these [men],

39. The term pafipara is extremely difficult to translate, and no single translation will do
justice Alternatives include “learning” or “mathematics,” but I think Burkert (1972: 195 and
207 n, 80) is correct in defining this term as the branches of Iearning the Greeks called arith-
metic, geometry, astronomy, and music. We should note that Archytas specifically refers to
hus predecessors as 7ot wepl 7a pabrjuara (Archytas F 1 Huffman) and attributes to them
innovations in scientific method, especially concerning numbers, geometry, music, and the
motions of the stars. In chapter 6, I argue that Archytas is referring chiefly to Hippasus when
he speaks of his predecessors.

40. Who is the subject of this ¢haaiv? Stylistically, there is & minor change of tune from the
previous section, which had focused on whether or not the acousmatics or mathematicians
“recognized” one another {various forms of SpoAcyelv), where a distinction is drawn be-
tween the acousmatics who “did not recognize” (in the imperfect tense) the mathematicians
as Pythagoreans, and the mathematicians who “recognize” (in the present tense) the acous-
matics as Pythagoreans. The appearance of the phrase ol mepl 7¢ pafijpara in that earlier
section suggests the possibility, indeed, that the information might derive ultimately from
Archytas (see the previous note). And, as I argue in chapter 3, Archytas and other mathemat-
ical Pythagoreans wrote about their predecessors. But the appearance of concern with “rea-
son” or “cause” (airia), which is followed up 1n the portion that seems to be quoted directly
(B), which focuses on causation, suggests that someone who formulated a philosophical en-
gagement with causation 18 responsible for the information that follows. From what remains
of Archytas’s fragments, there is no obwvious interest in causation as such; but Eudemus’s
account of Archytass physics (A 23 Huffman) suggests that he did believe that mequality
and unevenness were causes of motion. And he was concerned with demonstration as well
{F 4 Huffman). Still, we cannot be sure that Endemus has not mapped Peripatetic terminol-
ogy onto Archytas’s ideas about physics. The most obvious candidate for the subject of this
¢aaty, then, remains Aristotle, as Burkert ariginally argued (1972: 457), and as Burnyeat
has confirmed (2005a: 40-43). Possibly this material derives from one of Aristotle’s works on
Archytas. Thanks to Monte Johnson for pressing me to clarify my position on this issue.
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however, who had the ability to endure the education, he conversed with
in terms of demonstrations and sciences. So, then, these men [i.e. the
mathematicians] are descended from the latter group, as are the others
[i.e. the acousmatics] from the former group.”

(C) And concerning Hippasus, they say that while he was one of the Pythag-
oreans, he was drowned at sea for committing heresy, on account of being
the first to publish, in written form [8id 76 éfeveykeiv xal ypdipachar],
the sphere, which was constructed from twelve pentagons. He acquired
fame for making his discovery, but all discoveries were really from “that
man” [as they called Pythagoras; they do not call him by name}® . . . well,
then, such are basically the characteristic differences between each philo-
sophical system and its particular science.®

(IaMBLICHUS, On the General Mathematical Science 25, 76.16-78.8)

This passage of Iamblichus, which is the central evidence for Aristotle’s version
of the factionalization of the Pythagorean brotherhood,* further supports my
claim that what primarily distinguished the acousmatic and mathematical
Pythagoreans was the object of their philosophical inquiry and treatment of
that object (pragmateia). The passage can be divided into three sections: (A),
which, while not obviously direct quotation, is nonetheless derived, in great
part (if not wholly), from Aristotle’s lost writings on the Pythagoreans; (B),
which is apparently direct quotation from Aristotle; and (C), which is also
likely to be derived from Aristotle.® In the section apparently quoted directly
from one of Aristotle’s lost works on the Pythagoreans (B), what distinguishes
the acousmatic from the mathematical Pythagoreans is type of knowledge: the

41. For a more precise analysis of what this phrase means in context, see chapter 2, section
entitled "Aristotle on Hippasus of Metapontum” )

42. There is likely to be an interpolation here, which originally came from the History of
Arithmetic of Eudemus of Rhodes. See Zhmud 2006: 187,

43, A very similar version found at lambl. VP 87-89, 51.12-52.14, but—notwithstanding the
confusion of acousmatic and mathematical, discussed in note 37, and the interpolation probably
from Eudemus—there Iamblichus substitutes the “followers of Pythagoras® (rév duSpeow v
drpocpéveny) for “sclences” (rdw pabpudTwy) and “we have ascertained” (rrapejdpaper)

for “such are the characteristic differences” (Towadrd éo7e 7d oupBeBnrdra). The presence of

the Aristotelian term ovpBefinidra in DCM probably indicates the more original text.

44, We can compare this account with that given by Iamblichus at VP 247, 132.18-21, whose
provenance is unclear (possibly Nicomachus).

45. These divisions accord with the switch to indirect discourse and return to direct
discourse. I will discuss (C) more extensively in chapters 2 and 3.
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acousmatic Pythagoreans enly have knowledge of the fact of “what one is to do”
(7{ 3¢l mparTew), but the mathematical Pythagoreans, whose understanding
is more advanced, have knowledge of the “reason why they are to do” (8id 7t
mpaxtéov) what they should do.* This methodological distinction between
“fact” (67t) and “reason why” (8:d; 7¢) is originally Aristotelian, and it thus cor-
roborates my suggestion that passage (B), and possibly the contingent passages
(A) and (C), derive from Aristotle.”” Indeed, the distinction between the “fact”
(61t) and the “reason why” (Sud7e) is central in Aristotle’s controversial de-
scription of the knowledge of mathematicians in the Posterior Analytics:

The reason why [70 8id7t] is superior to*® the fact [Sadpépet Toi §71] in
another way, in that each is studied by means of a different science. Such is
the case with things that are related to one another in such a way that one
is subordinate to the other, e.g. optics to geometry, mechanics to stereom-
etry, harmonics to arithmetic, and star-gazing to astronomy. Some of these
sciences bear almost the same name, e.g. mathematical and nautical as-
tronomy are called “astronomy” and mathematical and acoustical har-
monics are called “harmonics” In these cases it is for those who concern
themselves with perception to have knowledge of the facts [76 STt eidévai),
whereas it is for the mathematicians to have knowledge of the reason why
[T 3idTe eidévar] For the latter grasp® demonstrations of the causes
[T@v airiwv Tas dmodeifeis], and they often do not know the facts [0
ér], just as people who study the universal often do not know some of the
particular instances for lack of observing them.® The objects of their study
are the sort that, although they are something different in substance, make
use of forms [kéxpnTa Tots €ldnow]. For mathematics is concerned with
forms; its objects are not said of a particular substrate.

(ARrisTOTLE, Posterior Analytics 113, 78b34-79a8)

46. The distinction is also identified by lamblichus at VP 82, 47.4-10

47. Some scholars (e.g. Zhmud 2012: 186 and, following him, Afonasin 2012: 31 n, 75) have
speculated that this whole passage is chiefly derived from Nicomachus; but there is simply no
evidence of Nicomachus adopting the Aristotelian differentiation between subordinate and su-
perordinate sciences, which, ] argue, underlies the differentiation of types of Pythagorean phil-
osophical activity in this passage. Nor is there any extant evidence adduced by Zhmud to show
that Nicomachus himself was concerned with the epistemic status of demonstration or proof.

48, Or, possibly, “differs from” But the language of subordination here suggests that Aristotle
was using the common Greek idiom Siaghépes + genitive to mean “is superior to” or “excels”
See L8] s.v. Suaghépen 3.4,

49. Translating £yovo literally, but the sense might be something like “able [to make]”

50. My italics.
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This description of the so-called subordinate sciences develops a useful ana-
logue for how acousmatic Pythagoreans differ from the mathematicians. The
philosophy of the acousmatics, which is described by Iamblichus (On the
Pythagorean Way of Life 82, 47.4-6) as consisting of “acusmata undemonstrated
[dxovopara dvamddewra) and without argument [dvey Adyov)” focuses on
knowledge of “what” to do (87t mpaxTéov), not the reasons “why” to do it. By
contrast, the mathematical Pythagoreans obtain the same characteristics as the
mathematicians described in the Posterior Analytics, who have knowledge of
the “reason why” and are able to grasp and produce “demonstrations” of the
causes of the objects of their study. Aristotle’s characterization of mathemati-
cians as people who make use of demonstrations in their philosophical pragma-
teia parallels that of the mathematical Pythagoreans in the Aristotelian passage
(B) quoted in On the General Mathematical Science 25, 77.4-18, although, im-
portantly, there is no reference to Aristotle’s peculiar understanding of mathe-
matical “forms” or “substance” in Iamblichus’s text. If the work quoted from
was composed very early in Aristotle’s career, before he undertock new ap-
proaches to ontology in the Categories, it would not be surprising that we do
not hear about such problems. Be that as it may, my analysis of the passages that
preserve some material from Aristotle’s lost works on the Pythagoreans in Iam-
blichus’s work On the Pythagorean Way of Life and On the General Mathemat-
ical Science reveals strong links to the differentiation of the two types of science
in the Posterior Analytics, which leads to the supposition that Aristotle saw the
main differentiating factor between the acousmatic and the mathematical
Pythagoreans as demonstration.

ON THE “SO-CALLED” AND MATHEMATICAL PYTHAGOREANS

The establishment of sections (A) and (B) from Iamblichus’s work On the Gen-
eral Mathematical Science 25, 76.16-77.18 as derived generally from Aristotle’s
writings on the Pythagoreans is very important for our understanding of math-
ematical Pythagoreanism, as Aristotle constructed it, because it corroborates a
claim that has often been suggested but never explicitly argued for by scholars:®
that the “so-called” Pythagoreans (of kaAoduevor [lufaydpeior) to whom
Aristotle refers in Metaphysics A (1.5, 985b23 and 1.8, 989b29), On the Heavens

51. See Burkert 1972: 30 with nn. 8-9 and 51-52, who is followed by Huffman (1993: 31-35),
Huffman's suggestion that others who might be “so-called” Pythagoreans would include Hip-
pasus, Lysus, and Eurytus is plausible, although I doubt that those who proposed the theory
of sustoicheia would be included. The most extensive analysis of this problem was undertaken
by Timpanaro Cardini (1964: 6-19), but she concludes erroneously, I would argue, that there
is no distinction between the various types of Pythagoreans named in Aristotle’s Metaphysics.
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(2.1, 284b7 and 2.13, 293a20-21), and Meteorology (1.6, 342b30 and 1.8, 345al4)
are, indeed, one and the same with the mathematical Pythagoreans described
in the lost works on the Pythagoreans.” Given my new approach to thinking
about the pragmateia of the mathematical Pythagoreans, that is, the object of
their philosophical investigations and their particular treatment of that object,
it is worth considering whether there might be parallels to draw with the “so-
called” Pythagoreans in those texts.

Let us examine a famous passage from the first book of Aristotle’s Meta-
physics, which one might assume (with Jaeger, Ross, and Owens)® to have been
written rather early in Aristotle’s career, when he was still under Academic
influence:

The “so-called” Pythagoreans employ first principles and elements [rats
dpyais kal oToryelots xpdvTar] more abstrusely™ than some of the phys-
icists. The reason is that they took their first principles from non-percepti-
ble objects: for the objects of mathematics [a pafinuarcs 7@y Gvrwy],®
apart from those that concern astronomy, belong to the class of things lack-
ing in motion. And yet they discuss and wholly make the object of their
philosophical inquiry [wpayuaredorTad] nature. For they generate
heaven, and they observe what happens concerning its parts, attributes, and
functions, and they lavish these things with first principles and causes, and
as such they are in agreement with the other natural scientists that what
actually exists is what is perceived and that “so-called” heaven contains it.
- But, as we mentioned, the causes and the first principles, which they say are
sufficient to rise up above the horizon [émavafijrad® to the higher parts

52. 1 will deal primarily with the passages in Metaphysics A, for the sake of their strong con-
nections with the fragments of Aristotle’s lost works on the Pythagoreans. It should be noted
that the term “so-called” is nat particularly innovative for Aristotle, given that skepticism
concerning people who called themselves after Pythagoras can be detected in the writings of
Isocrates and Antisthenes. See chapter 2.

53. See Owens 1951: 85-89; Jaeger 1948: 171-176; Ross 1924, vol. 1: xv.

54. éxTomwTépas, following Asclepius’s commentary (in Metaph. p. 65.29-35 Kroll) and
the most recent edition of Primavesi 2012.

55, As I translate this very tricky phrase, Literally, it means something closer to “the math-
ematicals among the things;” which coordinates in potentially interesting ways with Philo-
laug’s (F 6 Huffman) phrase “the being of things” (@ éoré Tév mpayudTwy), See below in
the section entitled “Mathematical Pythagoreanism and the ‘Objects of Mathematics™

56. This translation is preferable to Tredennick’s “capable of application to the remoter class
of realities” or Ross’s “sufficient to act as steps even up to the higher realms of reality;’ neither
of which accounts for the technical language of astronomy reported here. In a passage of the
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of reality, are better suited even for these than for arguments concerning
nature. Nevertheless, they say nothing about how there will be motion, if
the only things premised are limit and limitless, and odd and even, nor
about how there can be generation and destruction, nor the activities of
objects that move through the heavens, without motion and change.

Further, if someone were to grant to them that spatial magnitude derives
from these things, or if this were to have been demonstrated by them
{3etxBeln Tob7o], still how will some bodies be light and others heavy? For,
given what they assume and maintain, they are speaking no more about
mathematical bodies than about perceptible bodies. Hence they have said
nothing whatsoever about fire or earth or any other bodies of this sort,
since, in my opinion, nothing they say is peculiar to perceptible bodies.

Moreover, how is one to understand that both the attributes of number
and number itself are the causes of things that exist and come to be
throughout the heavens—both from the beginning and now—and that
there is no other number than this number out of which the cosmos is
composed? For, whenever they place opinion and opportunity in such and
such a region, and injustice and separation or mixture a bit higher or
lower, and they make a demonstration on the grounds that [dmddecfw
Aéywow &71] each of these is a number—but there already happens to be
a plurality of magnitudes composed [of numbers] in that place, because
the attributes correspond to each of these places—is, then, the number in
heaven, which one is supposed to understand as each [of these abstrac-
tions), the same [as the one in the lower region), or is it a different number?

(ARISTOTLE, Metaphysics, 1.8, 989b29-990a29)

Obviously, there is a great deal to unpack in this extended discussion of the “so-
called” Pythagoreans and their relationship to the mathematical Pythagoreans.
I would like to highlight just a few aspects of Aristotle’s argument that are rele-
vant to this analysis.

Aristotle seeks a technical language in order to respond to what he takes as
the fundamental aspects of the “so-called” Pythagorean philosophical system.
He points out category confusion in “so-called” Pythagorean philosophy: while
their first principles are all derived from the mathematical (i.e. non-perceptible)

Meteorology (1.6, 342b30-35}, Aristotle describes how the “some” of “so-called” Pythagore-
ang believe that Mercury is, like comets, one of the Planets that “does not rise far above the
horizon” (76 pucpdv émavaBaivew), and therefore its appearances are invisible, as it is seen
in long intervals.
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sciences, the abjects of their philosophical inquiry (i.e. their pragmateia) are things
that have been generated and possess motion, namely phenomena. This would be
unsurprising, especially if the “so-called” Pythagoreans made the object of their
investigations the motions of the heavens, the superior science of which would be,
according to the Posterior Analytics, stereometry. But the example he gives involves
number: how can number, which is a non-perceptible entity, both (1) be superor-
dinate (i.e. a “first principle”) and reside in the highest part of reality and (2) be
1dentical with something in a lower substrate, like opinion or opportunity? In ac-
cordance with Aristotle’s establishment of the proper objects to the various sci-
ences in the Posterior Analytics, this “so-called” Pythagorean approach represents
a confounding of the sciences that deal with the “reason why” (16 8td71) and the
sciences that deal with the “fact” (76 &7t), That is to say, it leads to confusion about
what kind of science the “so-called” Pythagoreans practice, since they employ the
principles of theoretical mathematics in order to explain natural phenomena.
Regardless of Aristotle’s criticisms of the “so-called” Pythagoreans, we can
see that they were thought to have undertaken demonstrations of some sort,
which suggests to us that they are the same as the mathematical Pythagoreans
Aristotle described in his lost works on the Pythagoreans. If we are to trust
Aristotle’s evidence here, then the mathematical Pythagoreans described in
Metaphysics A may have provided at least two types of demonstrations: (1) that
all entities that are derived from number are themselves numbers, on the
grounds that all entities possess the attributes of number, and, possibly, (2) that
spatial magnitude is derived from their first principles, namely the objects of
mathematics.¥ Other demonstrations ascribed'to the “so-called” Pythagoreans
1n Aristotle’s works are suggestive, if incomplete, evidence for the explanatory
methods employed by these philosophers.® In this way, they are distinguished
from the acousmatic Pythagoreans, whose philosophical pragmateia is said to
have been focused uniquely on the “fact” (70 &), that is, that which is partic-
ular, mutable, perceptible, and known through experience alone.® However,

57. That Aristotle mentions the proof concerning magnitude suggests it is possible that
someone could have (or did) try to demonstrate this.

58 Among those that I will not discuss further: at Cael. 2.2, 284b6-8, they have a logos—it
is unclear how it is demonstrated—that argues that there is a right and lefi side in heaven; at
Mete. 1.8, 345a14-19, we hear of two kinds of arguments attributed to “so-called”

ans: the first is mythalogical (the Milky Way is a path on the grounds that it is the path of one
of the stars that fell at the 2me of the fall of Phaethon), and the second is based on stereomet-
ric speculation and natural science (the sun, which was once borne through the circle that is
the Milky Way, created a path when it moved out of this orbit by scorching the region).

59. See McKirahan 1992: 242 and Johnson 2009: 336; Td datvdyeva, however, includes not

only perceptible objects such as the heavenly bodies but also Aeydpieva and &v8ofa. See below.
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Aristotle’s focus on the role of mathematics in the pragmateia of the “so-called”
Pythagoreans raises an important question: if the pragmateia of the mathemat-
ical Pythagoreans involves application of mathematical principles to the objects
of nature, how is this system distinguished from the pragmateia of the acous-
matic Pythagoreans (if, indeed, that system is to be found in the Metaphysics
at all)?

We can approach this problem by investigating Aristotle’s descriptions of the
first principles ascribed to the “so-called” Pythagoreans. In an earlier passage of
Metaphysies A, where the “so-called” Pythagoreans appear for the first time in
the text, we get a more precise description of what Aristotle took their princi-
ples to be:

In the time of these men fi.e. Leucippus and Democritus] and before
them® the “so-called” Pythagoreans were the first to latch onto mathe-
matics. They advanced mathematics and, by being brought up in it, they
began to believe that the principles of mathematics [@pyds TovTwy [T@v
pafnudrewv]] were the principles of all things in existence [apyas T@v
SvTwv rdvTwv). And since numbers are first among these [i.e. beings]®
by nature, they seemed to see many resemblances [opoidparal in
numbers to things that are and things that come into being, rather than in
fire and earth and water. For example: this attribute of numbers was jus-
tice, that was soul and mind, and another opportunity, and all the rest, so
to speak, in the same way. Moreover, because they saw that the attributes
and ratios of musical scales consisted in numbers—well, since other things
seemed to be modeled [ddevpoudofiat] on numbers in their nature in its
entirety, and numbers seemed to be primary of all nature, they began to
assume that the elements of numbers were the elements of things that are
and that the whole of heaven was musical scale [d¢puovia] and number
[dptBuds]. Whatever resemblances to the attributes and regions of heaven
and the entire order of the cosmos they were able to show [Sewcvivad] to
be in numbers and musical scales, they collected [ovvdyovTes] and fitted

60. Or, as Schofield (2012, 144) translates: “Among these thinkers”” It is true that év Todrots
could mean “among them,” but it is difficult to square this with the temporal sense of wpo
TovTwy that follows. Alexander of Aphrodisias (in Metaph. p. 37.6-16 Hayduck) felt the
need to explain this phrase as well, and he glosses: "Concerning the Pythagoreans, he says
that some were born before Democtitus and Leucippus, and some lived about the time of
them (ka7d Tovrovs)” He further explains that Pythagoras himself lived “a bit™ (dAfyov)
before Democritus ad Leucippus, but thet “many of the Pythagorean students (dxovodvraw)
flourished at the same time as them?”

61. See Schofield 2012; 144, with n, 8.
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them together [épripporrov]. And if something were to be missing any-
where, they hastened to supplement it [mpooeyAixovro]® in order that
their entire pragmateia might hang together. For example, since the
number 10 is thought to be perfect and to encompass the entirety of
numbers in their nature, they assert that there are ten things in heavenly
orbit; but since there are only nine that are actually visible throughout the
heavens, they invent a tenth, the Counter-Earth.

‘We have treated this subject in greater detail elsewhere. But the object of
our discussion is to learn from them, too, what principles they posit, and
how these correspond to the causes we have discussed. Well, then, evidently
these men too believe that number is a principle, both in terms of matter for
things that are and in terms of their attributes and states. And they take the
elements of number to be the odd and the even, and, of these, the former to
be limited [memepaopuérov), and the latter unlimited [dreipov]; the one is
constituted of both of these (since it is both odd and even); number is derived
from the nne; and, as we've already said, the whole heaven is numbers.
(ARISTOTLE, Metaphysics, 1.5, 985b23~986a21; translation
after Schofield 2012)

This passage gives us a sense of what Aristotle thought the philosophical
method and the first principles of the “so-called” Pythagoreans to be. In partic-
ular, it identifies what Aristotle understood to be a problem in their attempts to
provide demonstrations * According to Aristotle, the “so-called” Pythagoreans
contaminate their understanding of the sensible facts by “hastening to supple-
ment” whatever might be lucking in the empirical data with theoretical knowl-
edge assumed by the “reason why”; within context of the classification of types
of knowledge discussed earlier in Metaphysics A, it is not surprising that this

62. Schofield (2012; 144) has “they bent their efforts” This uncommon word appears at
Metaph. 14.3, 1090b31, where Aristotle likewise complains that some Platonists (Xeno-
crates or Speusippus? See Annas 1976: 209-210) hasten to apply mathematics to the Forms
(mpooyAixduevorTais ibéas 7a pabnparud). At Cael. 2.13,293a27, Aristotle also accuses
some of the “so-called” Pythagoreans of “attracting the data to certain rationales and opinicns
of their own [7rpds Twas Adyous kai 8dfas adrwv Td pawdpeva mpocéxovres]”

63. It has been discussed at Cael, 2,13, 293a18-bl15, an extremely challenging passage that
has presented many difficulties for scholars; it also appeared in Aristotle’s lost writings on
the Pythagoreans, especially in F 203 Ross, preserved by Alexander. For my analysis of this
passage from De Caelo, see chapter 2, section entitled “Pythagoreanism and the Axiology of
What Is ‘Honorable.”

64, See Schofield (2012: 153), who also notes that Aristotle does seem to ascribe to the
Pythagoreans a logic.
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characterization of “so-called” Pythagorean philosophical method obtains.* To
put it simply, according to Aristotle, the “so-called” Pythagoreans adapt the
immediate facts (70 7¢) to fit the explanation (0 8td7i) in an ad hoc manner.
The example given involves the bodies of the heavens: nine bodies can be per-
ceived by the senses, but, since the Pythagoreans assume the number 10 as the
perfect number, and since all things are number, there must be ten heavenly
bodies. This example also reveals Aristotle’s second substantial criticism of the
philosophical system of the “so-called” Pythagoreans: they hastily and care-
lessly compare things in order to secure relationships between their first prin-
ciples and observed phenomena. Such an activity leads the Pythagoreans, in
Aristotle’s estimation, to leave out the efficient and final causes. The “so-called”
Pythagoreans’ a priori philosophical methodology, which flies in the face of
observation, is further described as a “fitting together” (é¢njpporrov), a word
whose semantics are related both to investigation of the heavens elsewhere in
Aristotle and to the concept of “musical scale” (dpuovie) more generally in
Greek culture 6 One might therefore hear an echo of a Pythagorean concept.
Indeed, in Philolaus’s work On Nature (F 7 Huffman = Stob. Ecl, 1.21.8), he
claims that “the first thing fitted together [70 mpaTov apuoctiéy], the one
in the center of the sphere, is called the hearth.”¥ And as Carl Huffman has
shown, Philolaus is to be included among the “so-called” Pythagoreans, and,
moreover, that Aristotle had Philolaus chiefly in mind when criticizing their
methodology.®

In pursuit of the metaphysics of Philolaus and the other “so-called” Pythago-
reans, Aristotle returns to the interrogation of what is primary in their pragma-
teia. He claims that the “so-called” Pythagoreans posit the objects of mathematics
as the first principles and elements of everything. The chief example he gives is
number, which is apparently primary in two senses: as formal and material

65. Compare Arist. Metaph. 1.1, 981a11-32, on which see McKirahan 1992: 242.

66. See Arist, MA 1, 698a10~14, where dpapudrrew is translated by Nussbaum as “be in
harmeny.’ Lennox (2001a: 10 n. 23} would transjate in a more decidedly methodological way
as “apply” and notes that “Aristotle likely has in mind the application of universal accounts
vig proof to the particulars, since it was in order to understand them that the search for the
universal began.”

67. Luca Castagnoli points out to me that the language is the same, but that Aristotle’s
criticism—which emphasizes how a priori principles and phenomena are “fitted together”
harmonically—diverges from the actual meaning of Philolaus’s fragment.

68. Huffman 1993: 225, with reference to this passage, but without a sufficient discussion
of Aristotle’s description of “so-called” Pythagorean methodology. For a very good general
analysis of the relationship between Philolaus’s fragments and this passage, see Huffman
1993: 177-193.
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cause.”® Aristotle’s concern with form and matter is reinforced by the descrip-
tion of those things that are primary as either first principles (dpyaf) or ele-
ments (oTotyela). They are first principles with regard to their function as
formal causes, but they are elements with regard to their function as the “that
out of which” things in the universe are constructed.” These Aristotle defines
according to a hierarchy based on priority: the odd and even are apparently
prior to the one, since the one is constructed out of them, and the one is prior
to number, since numbers are constituted from the one. And since all percepti-
bles have number as a property, they somehow derive from number itself.

This passage, however, stimulates us to consider whether another set of
principles are ontologically prior to the odd and the even: limit and unlimited.
After all, Aristotle thinks that the attributes of limit are present in the odd
(te. it “has been limited” [wemepaouévov]), whereas the even itself is unlim-
ited (daretpov).™ A hierarchy of entities, even among first principles, is implicit
in this passage, and the “so-called” Pythagoreans might be thought to attempt
to provide explanations by means of demonstration that limit and unlimited
are prior to odd and even. Apparently, the hierarchy is given its order on the
assumption that the prior principles must act on those things given definition
by them. In the case of limit and unlimited, we have good evidence from the
genuine fragments of Philolaus of Croton that Aristotle, even if he was distort-
ing Philolaus’s thought, was essentially presenting a verifiable account of how
some of the more sophisticated Pythagoreans undertook demonstration by
employing mathematical objects as principles in demonstrations that involved
perceptible objects.

One example of this approach to demonstration is a particularly difficult
fragment of Philolaus preserved by Stobaeus:

69 See Zhmud 2012: 436-437, For an excellent exposition on number as material cause here,
see Schofield 2012: 145-147.

70, The subject of the relationship between principles and elements is well-trodden ground,
and I don’t wish to pursue this question too far. It does not appear to me that, in Metaphysics
A, Aristotle distinguishes explicitly between these, or that he has discovered a clear means -
of distinguishing them, but that does not mean that they are simply synonymous either.
‘When he composed book A (12.6, 1071b22-26), he distinguished between first principles as
external and elements as inherent. It is suggestive in book A (5.1, 1013a7-10) that he defines
2px* in several ways, among them (1) the thing as a result of whose immanent presence
something first comes into being, and (2) that fiom which something comes into being, al-
though it is not present in it When defining orotyeiov in the same book (5.3, 1014a26-30),
he clarifies that it is an immanent, indivisible entity out of which other things are composed
and draws reference to the “elements of sound.” Was Aristotle referring to Pythagorean me-
chanical attempts to obtain the basic elements of the concords here?

71, This is confirmed at Metaph. 1.8, 950a8-12.
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It is necessary [dvdyxal] that the things that are be all either limiting
[wrepaivovTal, or unlimited [dmetpa], or both limiting and unlimited,
but not in every case unlimited alone. Well then, since [émei] it is apparent
[¢aiverar] that they are neither from limiting things alone, nor from un-
limited things alone, it is clear, then [tdpa), that the cosmos and the
things in it were fitted together [cvvapudylin]? from both limiting and
unlimited things. Things in their activities also make this clear [dnAot 8¢
kai Ta év Tots Epyois]. For, some of them from limiting [constituents]
limit, others from both limiting and unlimited [constituents] both limit
and do not limit, others from unlimited [constituents] will appear to be
unlimited. i
(F 2 HurFMAN = Stobaeus, Eclogae 1.21.7a; translation
after Huffman 1993)

Careful examination of this fragment demonstrates that Aristotle’s criticism
is not off the mark: Philolaus undertakes some sort of demonstration by
reducing perceptibles to the objects of mathematics. This is already sug-
gested in the first few lines and is quite explicit in the statement that one can
see that limiters and unlimited things constitute the cosmos when one
detects them in “activities” (7 €pya), 2 word that seems to refer to the at-
tributes that we can perceive,” It is also implicit in the language used to
discuss how things could be the way they are, as Philolaus uses particles
(e.g. éwel and Tdpa) that suggest modal relations and appeals to philosoph-
ical concepts used commonly in Aristotelian demonstrations, such as ne-
cessity (avdyxa).

If 1 am correct in thinking that the “so-called” Pythagoreans as described in
Aristotle’s Metaphysics A are one and the same as the mathematical Pythagore-
ans in his lost writings on the Pythagoreans, then we should expect to find a
description of the pragmateia of the acousmatic Pythagoreans, who did not
engage in demonstrations of some sort. Indeed, in a passage that immediately
follows on the long passage (Metaph. 1.5, 985b24-986a21), our hypotheses are
corroborated: we get a very concise description of what appears to be the prag-
mateia of the acousmatic Pythagoreans:

72. The appearance of this term, along with other terms related to dppd{w, in other frag-
ments of Philolaus (e.g. F 1 Huffman = DL. 8.85: d ¢vois 8’ év 76 xdoud dppdyfn €€
dmelpww Te kai mepawdvTwy; F 7 Huffman = Stob. Ecl, 1.15.7: 70 wpatov dppoodéy
éoria kaAelrac) is suggestive evidence for the correlation between Aristotle’s description
of the demonstration of the “so-called” Pvthagoreans, which involves “fitting together in
addition” (é¢rjpporTov) the “resemblances to the attributes and regions of heaven and the
entire order of the cosmos”

73, On translating this difficult word, see also the account of Huffman 1993: 111-112,
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People other than these very people [ie. the “so-called” Pythagoreans]™
say [Aéyovouw] that there are ten principles, which they name in two ele-
mentary columns of cognates [7as kaTd ovoToiylay Aeyopévas]:

Limit Unlimited

Odd Even
One Plurality
Right Left

Male Female
Rest Motion

Straight Curved
Light Darkness
Good Evil

Square  Oblong..”

The Pythagoreans declared how many and what sorts [rdoat kal Tives)
of contraries there were. Thus, from both of these authorities [i.e. Alc-
maeon of Croton and the Pythagoreans] we can gather this much, that the
contraries are the first principles of things in existence; but how many and
what sorts these are [we can gather] from [only] one of these authorities
[ie. from the Pythagoreans]. Nevertheless, how [mabs] these principles can
be brought together [ocuvdyew] and referred to our aforementioned list of
causes has not been clearly articulated [gapes ob Sujpfpwrat] by them,
but they seem to arrange [éolkagi Td7Tew] the elements under the
grouping of matter; for they say that substance is composed and fashioned
out of these underlying elements.

(ARISTOTLE, Metaphysics L5, 986a22--b8)

Aristotle, T suggest, seems to distinguish these “Pythagoreans” {as well as
Alcmaeon of Croton) from the “so-called” Pythagoreans by appeal to their
respective treatments of the first principles. The scientific pursuit of these
“Pythagoreans” only goes so far as to (1) postulate the number and types of
contraries, and (2) put them in an order. They put their principles in an order
based on contrariness, and with no further attention to definition, nor any

74. Schofield (2012: 155-157) identifies this group as the “sustoichia theorists” and sees them
as differentiated from the previously described group by the fact that “he ends up finding it
difficult to ascribe any significant contribution from Alcmaeon and the sustoichin theorists
to his current project” I suggest that the main reason for this is the fact that they do not ob-
viously contribute to a science of demonstration.

75. Following Huffman (1993: 10-11), I have excised anything that deals explicitly and solely
with Alemaeon of Croton, whose status as a “Pythagorean” is questionable.
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attempt to provide a demonstration for this organization. The activity of
“arrangement” (7afis), of course, occupies a significant role in Aristotle’s
philosophy, and, as he says at Topics 8.1, 155b9-10 (of the arrangement of
questions), it is the activity peculiar to the dialectician, whose practice as
such is contrasted against that of the philosopher, who engages in “demon-
stration” (dwddeifs).” Such an arrangement cannot be considered a type of
demonstration, nor is there any evidence of these “Pythagoreans” offering an
explanatory “reason why” (76 8to7t) the elements of their so-called Table of
Contraries are arranged the way they are.” In the case of these “Pythagore-
ans;” there is no attempt to show, for instance, how or why the limiter limits
things in existence, or to provide an explanation for the systematization that
is given.” To put it another way, the pragmateia associated with these “Pyth-
agoreans” does not help a student to “grasp the demonstration as a demon-
stration, coming to see its premises as the causes and explanations of its
conclusion” From Aristotle’s point of view, the “Table of Contraries” consti-
tutes the sort of “perceptible” that falls under the umbrella term Ta Aeydueva:
the “Table of Contraries” appears to function (for Aristotle’s purposes) as data
derived from observation (pawdueva)®™ It does not seem that Aristotle
believes that the information given in the “Table of Contraries” listed here
could be used as premises to generate demonstrations, even if it still has some
residual value for Aristotle’s own inquiry—otherwise it simply wouldn’t be
included. With regard to Aristotle’s project in Metaphysics A, the Table itself
functions as a sort of ¢awduevoy in two ways: first, to the Pythagoreans who
espouse it, it functions as a type of Aeydpevov, namely, what is passed down
orally from Pythagorean teacher to student, an ipse dixit injunction like the
acusmata. In this sense, the “Table of Contraries” does not represent anything
other than the empirically derived “facts” that are immediate and familiar, at
least for these “Pythagoreans.” Second, for Aristotle himself, the Table and its

76. Arist. Top. 1.1, 100a25-31. This subject is, of course, a contentious point among scholars.
But for my purposes, it serves only to exhibit Aristotle’s attempt to distinguish two types
of reasoning: that which proceeds by appeal to demonstration and that which proceeds by
appeal to ordering.

77. For a useful treatment of “nendemonstrative” science as that which allows premises to
multiply infinitely, see Smith 2009; 54.

78. See Huffman 1993: 47 n. 1.
79. As eloquently put by Robin Smith (1997: xvii).

80. I am adapting the famous argx;ment of G. E. L. Owen (1986;: 242-243) to include the
opinions of previous philosophers in Metaphysics A as the sorts of &vdofc or Aeydueva that
‘could be construed as ¢pauvdpeva.
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contents function as an €vdofov, a reputable opinion that Aristotle is able to
employ in the course of his own predemonstrative inquiry (ioropia).” Given
Aristotles lack of attribution of any sort of reasoning that involves demon-
sttations to these “Pythagoreans™ and the implication that their “Table of
Contraries” is to be considered a ¢awdpevor, we can speculate with some
reason that Aristotle considered these “Pythagoreans” to be the same as the
accusmatic Pythagoreans discussed in his lost writings on the Pythagoreans.

There remains a third and final passage in Metaphysics A that refers to
Pythagoreans of one or the other sort. Initially, it might seem unclear to which
group Aristotle is referring. This text, I suggest, is also crucial to our under-
standing of Pythagoreanism, as reconstructed and appropriated by Aristotle,
because it illuminates another way Pythagoreans engaged in their pragmateia,
that is, through definitions:

But while the Pythagoreans have claimed in the same way that there are
two principles, they made this addition, which is peculiar to them,
namely that they thought that the limited and the unlimited were not
uniquely different substances®, such as fire and earth and anything else
of this sort, but that the unlimited itself and the one itself were the sub-
stance of the things of which they are predicated, and hence [8:d] that
number was the substance of all things. Concerning these issues, then,
they expressed themselves in this way. And concerning essence [mepi
tod 7 éo7uw], they began to make statements and definitions [Adyew
kat opilecBai], but their treatment was too simple [Alay amAds
émpayparetfnoav]. For they both defined superficially and thought
that the substance of the thing [1) odola 1700 mpdyparos] was that to
which a stated term would first be predicable, e.g. as if someone were to
believe that “double” and “two” were the same because “two” is the first
thing of which “double” is predicable. But surely to be “double” and to be
“two” are not the same things. If that were to be the case, one thing would
be many—a consequence that they actually drew,

(ARISTOTLE, Metaphysics 1.5, 987a13-27)

While it is true that Aristotle refers to this group as “the Pythagoreans,” and not
the “so-~called” Pythagoreans, it is nevertheless probable that this is a description

81. On the role of the “predemonstrative inquiry” in Aristotle’s scientific works, see Lennox
2001b: 40-46.

82. Taking ¢ioecs in the sense later defined by Aristotle in book A (5.6, 1014b35-37) and
only because it makes sense of Aristotlés use of the term “substance” (ovoia) in the next
sentence.
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of a mathematical Pythagorean pragmateia * This group of Pythagoreans is not
simply listing first principles as contraries and assuming them as elemental to
all things in existence. According to Aristotle, this group of Pythagoreans
“began to make statements and definitions” and engaged in a primitive analysis
concerning the essence (lit. the “what is” [mrepi ToD 7 éoTw]), although their
“treatment” (émpayuarevfnaay, ie., the application of their methods to the
pragmata of their inquiry) was too simple. There also appears to be some pres-
ervation of an argumentative technique: these Pythagoreans thought that, since
the “unlimited” and the “one” are the substance (odotu) of the things of which
they are predicated, therefore number is the substance of all things. These are
quite important innovations in philosophy for Aristotle, by contrast with the
monists and pluralists, whose philosophy sought to describe the world without
providing definitions by appeal to metaphysics and logic.*

The accumulation of evidence concerning the pragmateia of the mathemat-
ical Pythagoreans from Mefaphysics A corroborates and further expands my
two hypotheses, namely (1} that Tamblichus in his work On the General Mathe-
matical Science 25 has excerpted a section from Aristotle’s lost works on the
Pythagoreans that accounts for the different pragmateiai of the mathematical
and the acousmatic Pythagoreans, and (2) that those mathematical Pythagore-
ans described by Aristotle in his lost works on the Pythagoreans are the same as
the “so-called” Pythagoreans of Metaphysics A and elsewhere in his texts.

MATHEMATICAL PYTHAGOREANISM AND THE “OBJECTS
OF MATHEMATICS”

Given the detailed account above of the ways Aristotle distinguishes the prag-
mateia of the “so-called” Pythagoreans in Metaphysics A, we can now come
back to Aristotle’s account as preserved by Iamblichus in his work On the

83. There could be a very good reason for this. As Cherniss (1944: 192, with n. 112) suggests,
this passage appears to have been inserted latet by Aristotle. If, as I think, Aristotle only dis-
tinguished between the “so-called” (i.e. mathematical) Pythagoreans and the “Pythagoreans”
(i.e. acousmatic) in his earlier treatments of the history of philosophy, which would include
the crucial passage (1.5, 985b24-986b8) that demonstrates the differences, and if later on
he only concerned himself with the philosophy of the mathematical Pythagoreans, then it
would be unsurprising for him to refer to the mathematical Pythagoreans here as “Pythago-
reans” simpliciter.

84, For a comprehensive analysis of this passage, now see Schofield 2012: 161-165. I follow
Schofield in believing that Aristotle probably Las Philolaus’s F 6 directly in mind, but I also
note the significance (again} of the term %) otoi Tol mpdyparos, which may have a resem-
blance to Philolaus’s ¢ éord) 7@y mpaypdTev. I will discuss the mathematical Pythagorean
responses to predication further in chapters 4and 5.
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General Mathematical Science 25. Another revealing passage, also thought by
‘Walter Burkert, Carl Huffman, Myles Burnyeat, and Oliver Primavesi to have
been derived from Aristotle,® continues from the excerpt I have discussed:*

(D) The Pythagoreans devoted themselves to mathematics. They both
admired the accuracy of its arguments, because it alone among things
that humans practice contains demonstrations [elyer dmodeifes dv
petexepilovTo], and they saw that general agreement is given in equal
measure to theorems concerning attunement, because they are [estab-
lished] through numbers, and to mathematical studies that deal with
vision, because they are {established] through diagrams. This led them
to think that these things and their principles are quite generally the
causes of existing things, Consequently, these are the sorts of things to
which anyone who wishes to comprehend things in existence—how they
are—should turn their attention, namely numbers and geometrical
forms of existing things and proportions, because everything 1s made
clear [dnAobofai] through them. So, then, by attaching the powers of
each thing to the causes and primaries—only things that were less op-
portune or less honorable than them—they defined other things, too, in
nearly the same manner. (E) Therefore, their education in numbers and
the objects of mathematics [ra pathjpara Tdv wpayudTev] seemed
to come through these subjects and in this general sketch. Such was also
the method of demonstrations [1) uéfodos Ta@v dmodeifewwy] among
them, which both arose out of such principles and thereby attained
fidelity and security in their arguments.

(IAMBLICHUS, On the General Mathematical Science 25, 78.8-26)

The information preserved b-y Tamblichus in section (D) suggests that Aristotle,
in his lost works on the Pythagoreans, continued to refer to the mathematical

85, See Burkert 1972: 50 n. 112, followed by Primavesi (2012: 251-252). Burkert (447-448),
however, claims that lamblichus or someone else has made spurious insertions in iwo places:
“and to mathematical studies that deal with vision, because they are [established] through
diagrams” and “and geometrical forms of existing things” Important correctives have been
offered by Burnyeat (2005a: 38-43), who appeals to Arist. APo, 1.13, 79a7-8 in arguing that
nothing should be excised here, This is in keeping with the stylistic traits of lamblichus when
he quotes from Aristotle, as recently analyzed by D. 8. Hutchinson and Monte Ransome John-
son: he tends to preserve large blocks of material without modifying them (2005: 281-282).
Zhmud (2007: 84-95) speculates without extensive direct evidence that Nicomachus is the
source here; but even he admits that Nicomachus has nothing to say about demonstration,
which is a central topic throughout DCM 25,

86. See above in the section entitled “Aristotle on the Pragmateiai of the Pythagoreans.”




32 PLATO AND PYTHAGOREANISM

Pythagorean pragmateia. Indeed, there is good reason to believe, with Burnyeat,
that Aristotle is criticizing specifically the activities of the mathematical Pythag-
orean Archytas of Tarentum here, although we should not assume that Archy-
tas’s philosophy is the only object of Aristotle’s criticism.” It is also striking
that, in section (E), lamblichus refers to the educational curriculum of the
mathematical Pythagoreans as dealing with the “objects of mathematics”
(rd pobijuare Tdv mpaypdrwy), 2 peculiar phrase that is unattested any-
where else in Jamblichus's oeuvre, or, for that matter, in what remains of Greek
philosophy or mathematics. We do, however, see something very close to it in
Aristotle’s description in Metaphysics A of the pragmateia of Plato, which is con-
sidered a successor to the philosophical pragmateia of the “Italians,’® although
with some modifications:

Therefore, Plato named these other sorts of entities “Ideas,” and he [said
that] perceptibles are all called after them and in accordance with them. For
the many things that bear the same name as the forms exist by virtue of par-
ticipation [xard péfefw] in them® With regard to participation, he
changed the name only: for whereas the Pythagoreans claim that objects in
existence exist by way of imitation of numbers [yrfjoe 7@y apludv],
Plato says by way of participation [peféfe.], modifying the name. As to what
participation or imitation is, however, they left it to us to seek it out together.

Furthermore, Plato claims that in addition to perceptibles and Forms is a
middle type of entity, the objects of mathematics [Ta pafparcd rédv
mpaypdTwy), which differ from perceptibles in being eternal and immu-
table, and from Forms in that many [objects of mathematics] are similar,
whereas each Form itself is unique.

(ARrisTOTLE, Metaphysics 1.6, 987b7~18)

87. Burnyeat 2005a. Contra Huffman (2005: 568), who thinks that Aristotle could not have re-
ferred to Archytas as a “Pythagorean” Given the explicit reference to the use of visual diagrams,
we should also consider admitting figures like Eurytus of Tarentum, whose approach to defini-
tion of objects by means of pebble arithmetic was known to Aristotle. On Eurytus, see chapter 4,
section entitled “Growing and Being: Mathematical Pythagorean Philosophy before Plato)

88. Identified explicitly as such at Metaph. 1.6, 987a30.

89, Arist. Metaph. 1.6, 987a29-31. Aristotle there draws comparisons with Plato and the Ital-
ians, although he more generally states that Plato succeeded the “aforementioned philoso-
phies” (uerd Tas elpnuévas drooogias). He is somewhat unclear here, but in regard to
the inheritance of modes of definition given at Metaph. 13.4.3, 1078b17-23, Aristot]e explic-
itly lists those who influenced Platos inquiry into essence as Socrates, Democritus, and the
“earlier” (wpdTepov) Pythagoreans.

90. This is a notariously difficult passage. I have adopted the text of Ross.
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Thus is one of the more problematic passages in the history of ancient philos-
ophy, and the task to identify with precision the objects of mathematics, as in-
termediaries between Plato’s Forms and perceptibles, is not made easier by
Aristotle’s admitted confusion.” Part of the problem here is that the term Ta
pobfnuera Tév mpaypdTwy, like the explicit ascription of a theory of imi-
tation {u{unots) in numbers to the Pythagoreans, is an Aristotelian construc-
tion that cannot be found anywhere in ancient philosophy outside Aristotle
and his immediate associates.” It is not clear from this passage whether Aristo-
tle would consider 7¢ palfmuarice Tdv mpaypdTwy to be distinguished
from other terms he uses to describe the objects of mathematics, especially the
relatively common simple formulation 7d praffnuerucd, which he uses often in
reference to the ontological theories of Plato, Speusippus, and Xenocrates.”® We
have seen, of course, that Aristotle mentions the “objects of the mathematics™
(7¢ pabBypaTicd T@v SvTav) by reference to the first principles of the “so-
called” Pythagoreans (Metaph. 1.8, 989b32). Generally, Aristotle does not seem
to distinguish between 7d mpdyuara and 7a dvra in referring to the “things”

91. See Ross’s useful discussion of the problems that arise from this passage and for 2 history
of their treatment from antiquity to the early twentieth century (1924: 161-168). Jaeger con-
cerned himself with the principle of intermediary, without focusing on the objects of math-
ematics (1948: 91, with n. 2). Cherniss (1944: 75-78) denied that the objects of mathematics
as intermediates existed for Plato and considered the ascription of this by Aristotle possibly
to have been a misunderstanding of a passage from Plato’s Republic (551a-¢). Tardn (1981: 23
n. 120) followed Cherniss but saw the ascription of intermediary objects of mathematics to
Plato as a point of contrast to Speusippus’s postulation of separate and unchangeable math-
ematical numbers/ideas and magnitudes. Burkert (1972: 43-45) plausibly connects “imi-
tation” to Aristotle’s descriptions of “resemblances” (Guotaiuara) at Metaph. 1.5, 985b27
and concludes that “again and again it becomes clear that the Pythagorean doctrine cannot
be expressed in Aristotle’s terminology” Denyer (2007: 302-304) has argued in favor of the
presence of intermediate mathematicals in Plato’s epistemology but without reference to Py-
thagoreanism. Most recently, Steel (2012: 183) has aptly noted: “if some (as Cherniss) may
complain about an excessive Pythagorising of Plato, one can as well peint to a Platonisation
of the Pythagorean doctrine of numbers””

92. 7d pefiquaTicd 7@V wpaypdTwy occurs nowhere among the Peripatetic fragments.
Aristoxenus (F 23 Wehrli) speaks of Pythagoras “likening all things to numbers” (wdvTa 7d
Tpdypate dmewd{wy Tots dplipois), on which see chapter 2. Theophrastus ascribes to
Plato and the “Pythagoreans” a theory of uéunots, in which sensibles within the universe
are understood to imitate the first principles (Metaph. 1 1a26-11b7). But, as I've shown else-
where (Horky. forthcoming), this theory should be ascribed to Xenocrates or, at most, to the
“Pythagoreans” as seen through Xenocrates’s poin: of view.

93. E.g. Metaph. 8.1, 1042a11-12; 12.1, 1069a35; 13.1, 1076a33; 13.2, 1077a16; 13.3, 1077b33,
etc. Aristotle will speak of mathematicals that are “separate from” + genitive (e.g. Metaph.
132, 1076a33-34: kexwptopéva Tdv alobyrdy) or “intermediate of” + genitive (e
Metaph. 11.1, 1059b6: perafd Te Tdw eldd kai v alofrdv).
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that exist, but the unusual complication of Td pafyuarikd with either &
wpdyparae or 7@ Svra in the genitive plural is a peculiarly Aristotelian formu-
lation, and, moreover, is localized to discussions of Plato or the mathematical
Pythagoreans (and, importantly, not Speusippus or Xenocrates) in Metaphysics
A. As it turns out, in fact, the relatively unusual formulation 7 pafpuarwca
T@Y TpaypdTwy most closely resembles the language of the mathematical
Pythagorean Philolaus of Croton (F 6 Huffman = Stob. Ecl. 1.21.7d), who, when
he spoke of the “being of things” (d éordy 7é@v mpayudTeov), was referring to
the entity by virtue of which limiters and unlimiteds, the mathematical princi-
ples of his philosophy, could be thought to exist.* It is therefore probable that
Tamblichus, in mentioning 7¢ pafjuare Tév mpayudrwy in passage (B)
from On the General Mathematical Science, was still looking at Aristotle’s trea-
tises on the Pythagoreans, perhaps written contemporaneously with Meta-
Physics A and, importantly, earlier than the treatments of the Pythagoreans in
M or N. This is significant, because it suggests that it was Aristotle who cele-
brated the mathematical Pythagoreans for having achieved some credibility in
their method of demonstration, even if they were overzealous in their pursuit
of a unified philosophical system.

CONCLUSIONS

‘We have seen that the fundamental difference between acousmatic and mathe-
matical Pythagoreanism as formulated by Aristotle Hes in the latter group’s at-
tempts to make use of some sorts of demonstrative argumentation in order to
provide explanations for their ideas. While acousmatic Pythagoreans appar-
ently made no attempts to engage in demonstrations, mathematical Pythagore-
ans engaged in investigations that employed the principles of mathematics in
order to make sense of the world they experienced. Their demonstrations
tended to be derived from the principles of mathematics, including limiter and
unlimited, as attested in the genuine fragments of Philolaus of Croton. It is also
possible that their demonstrations were axiomatic and took the form of dia-
grams, as in the case of the speculative optical theories of Archytas of Taren-
tum.” Doubtless other types of Pythagorean demonstration have been lost to

94, The term ¢ éo7d TV mpaypdTey has been used as grounds for dismissal of this frag-
ment as authentic, especially since the term itself is replicated in the spurious Ilept dpycov of
Ps.- Archytas, But the authenticity of Philolaus’s fragment has also been defended in various
ways by Nussbaum (1979: 101) and Huffman (1993: 131-132). The term 7} 7@V mpaypdraw
ovota, which appears in Plato’s Cratylus, also occurs by reference to Philolaus, as I argue in
chapter 4, section entitied “Plato and Mathematical Pythagorean ‘Being’ before the Phaedo.”

95, See Burnyeat 2005a; 45-51,
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us The plurality of the objects of their study made it difficult for Aristotle to
characterize their philosophical system and to locate it squarely within the in-
quiry portion of his history of philosophy. The mathematical Pythagoreans
were apparently also prone to establish relationships of similarity between
numbers and perceptibles. What is more, as I will show, they posited an onto-
logical order that was based on attributes that were strongly related to social
organization within the polis, such as the notion of “what is mare honorable,’
thus suggesting an organic relationship between the terms of political order
and of ontological hierarchy. This important aspect of Aristotle’s description
of the pragmateia of the mathematical Pythagoreans is the subject of the first
portion of chapter 2.






