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This paper discusses the notion of physis in the fragments of the Pythagoreans Philolaus of
Croton and Archytas of Tarentum. Building on the twentieth-century discussion of the two
basic meanings of physis, ‘growth’ and ‘being’ (section 2), it argues that Philolaus was most
probably the author of the first treatise entitled ITept gpOoews, as the first-century BC writer
Diogenes of Magnesia testifies. The remaining evidence on Presocratic books entitled ITepi
@voewg is late and unreliable (section 3). & @Vo1g in Philolaus B 1 and 6 denotes ‘all that exists’;
the Pythagorean speaks of physis in a generalized collective sense as of everything that came
into being and exists in the world-order (section 4). As distinct from Philolaus, Archytas did
not develop a doctrine of principles, and his epistemology was not constrained by metaphysi-
cal presuppositions. Archytas B 1 considers physis from both cosmological and epistemologi-
cal points of views, as ‘the nature of the whole’ that is available to human cognition. Without
setting any conditions or limitations to this process, as Philolaus did, he reinforces the latter’s
declaration that “all the things that are known have number” (B 4) by making four Pythago-
rean mathémata the principal cognitive tools for scientific enquiry into nature (section 5).
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1. The Ionians and the Pythagoreans

The Pythagorean arithmos has been frequently commented upon from the time of
Aristotle (Metaphysics A), whereas the notion of physis in Pythagorean philosophies re-
ceived much less attention. This is unfair, if only because in the preserved fragments of
Philolaus and Archytas physis occurs no less often than arithmos and is no less significant:
in both cases we can safely infer a new, comprehensive meaning of physis. Yet Philolaus’
fragments have been long regarded as spurious,' and Archytas until recently has not been
considered a philosopher worthy of attention,? so scholars writing on the notion of physis
in the Presocratics as a rule associated it primarily with the Ionians and their nept pvoewg
iotopia.?

The fact, however, is that the sixth-century Milesians were engaged in the inquiry
into nature without knowing the formula nept pOoewg iotopia that is first attested in Plato

* I would like to thank Luc Brisson for his kind invitation to the seminar “Platon et la tradition de
Thistoria peri phiiseés” held on 26 May 2011 at the CNRS (Paris), where the first version of this paper was
presented. I owe much to Gottfried Heinemann’s (Kassel) constructive criticism that saved me from publish-
ing a contradictory version of the present work.

! Until Burkert 1972 (German original 1962) proved the authenticity of a part of them, B 1-7, 13.

2 Even after Huffman 2005, a major work on Archytas, he is still missing in Graham 2010.

3 Those who regarded Philolaus as spurious include e.g. Hardy 1884, 29-30; Heidel 1910, 97 n. 4, 111;
Beardslee 1918, 14; Schmalzriedt 1970, 85 n. 7, but cf. 126 and n. 21; Kirk 1954, 230 n. 1.
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(Phd. 96a). Though our evidence on the Milesians is very meagre, the phrase nept pvoewg
never occurs in the fragments of the fifth-century Ionians Heraclitus, Anaxagoras, and
Diogenes of Apollonia. Anaxagoras does not mention @vo1g at all, while in Heraclitus and
Diogenes it reveals a familiar notion of the particular ‘nature’ of an individual thing, not
of ‘nature’ in general.* This is also true for Parmenides and Empedocles, though in some
cases they employed @001¢ in the sense of “birth’, “origin”> As for the Pythagoreans, it can
hardly be a coincidence that Philolaus was the first Presocratic philosopher to use the for-
mula mepl pVoewg and that it occurs in Archytas as well; both of them discussed physis in
a wide cosmological context. Besides, there is a good chance that Philolaus wrote the very
first treatise entitled Ilept pVoews. The fragments of both Pythagoreans bear important
witness to how the concept of physis has evolved in the Presocratic period and can shed
light on the problem of when Ilepi gOoewg became a generic title for the writings of the
Presocratics. This also encourages us to take a fresh look at this topic.

2. Discussion of the meaning of gvoig

By way of introduction, it is worth reminding ourselves of a discussion on the mean-
ing of physis held in the previous century.® Some scholars believed that the basic etymo-
logical meanings of @voig, “growth, origin, generation’, derived from @vw/@odopal, is re-
tained in the philosophical usage of the fifth century, whereas others denied or questioned
this, insisting that “being, essence, nature” is the most usual meaning of the word. Thus,
according to Frederick Woodbridge, the Presocratics meant under physis “birth,” “origin,”
or “coming into being’, so that the title ITept pvoewg has to be understood as On Origin,
On Birth, On Coming into Being, On Growth. For the definition of mepi pvoewg iotopia he
referred to Plato’s middle dialogue Phaedo.” The opposite opinion has been formulated by
John Burnet in his influential Early Greek Philosophy: the original meaning of physis in the
early Presocratics was ‘primary substance) as in the passage in Plato’s late dialogue Laws
(891c). Accordingly, “the title ITept gVoewg, so commonly given to philosophical works
of the sixth and fifth centuries BC, means simply Concerning the Primary Substance”®
It turned out, then, that Plato would suit both interpretations.’

Burnet’s view was energetically supported by Arthur Lovejoy: “..especially in the
treatises of the cosmologists, U0t meant ‘the intrinsic and permanent qualitative consti-
tution of things’ or, more colloquially, ‘what things really are; or, — with a slight modifi-
cation of Burnet’s translation, — ‘the essential character of the primary substance™!? On
the contrary, William Heidel considered Burnet’s interpretation too narrow; in a long and

4 Heraclitus B 1: ... dkoiwv ¢y Suyyeduat katd @vowy Siatpéwv Ekactov kai gpalwv dkwg Exey; B 112:
OW@QPOVELV APeTN HEYIOTN, Kal co@in dAnBéa Aéyewy kal ToLelv katd @vowy naiovtag; B 123: gvoig 8¢ kad’
‘HpdaxAettov kpvmteaBat guhel. Diogenes B 2: ... ei tovTtwv T v ETepov 10D £Tépov, Etepov Ov 11 idia @UoEL,
Kai uf) 7O avto 0V petémunte TOAAXDG Kol £TepOLoDTO. ..

5 28 B 10, 16; 31 B 8, 63, 110. See Heinimann 1945, 89-92; Pohlenz 1953, 422 n. 1; Kahn 1960, 200~
201; Schmalzriedt 1970, 114-116; Bremer 1989, 245, in detail Heinemann 2012, 107-109; 113-119.

6 See useful overviews in Mannsperger 1969, 5-23 and Buchheim 1999, 7 n. 1.

7 Woodbridge 1901, 367. ¢y® yap, £pn, @ KEPng, véog dv Bavpaotdg @g éneBdpunoa tavtng tig oo-
@iag fjv O kahoDot mepl Ooewg ioTopiay: rieprPavog yap pot 80ket elva, eidévat Tag aitiag ékxdoTtov, S
Ti yiyvetat ékaotov kai Sué T dmdAAvtal kai St i ot (96a6-10).

8 Burnet 1908, 12-13.

° For the diversity of meanings of physis in Platos dialogues, see Mannsperger 1969.

10" Lovejoy 1908, 376, cf. 383. See also Lovejoy 1910, 666.
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learned article he decided to demonstrate that the primary meaning of gvo1g, “growth’, is
reflected in its philosophical usage as a “process”, “the beginning or end of the process™ ...
as we have seen, while the inquiry or iotopia mept pvoewg concerned the question ‘what
is it’ (6 Tt €o7i), the answer at once carried the inquirer to the further questions ‘of what is
it constituted” and ‘how did it come about™.!! In his dissertation on the use of ¢vo1g in the
tifth century John Beardslee did not find any instance when ¢u001g can be translated as “el-
ement”, noticing at the same time that the word had already lost its associations with gOw
and had come to mean ‘nature “When the @uoig of an object is so spoken of, the whole
nature of that object seems to be meant, its origin, its description, its manner of working,
its effects. It is wrong to single out any one of these”!? Yet Burnet remained unimpressed
by criticism; in an appendix to the third edition of his book he strongly questioned both
that the original meaning of @0o1g is “growth” and, on a related point, that its semantic
connection with gVopat was still palpable.'?

Further research wavered back and forth, though on a more sophisticated and com-
prehensive level, between positions already taken on, i.e. between “growth” and “being’,
two meanings already embedded in the Indo-European root *bheu-/*bhii-.'* Thus, Harald
Patzer’s brilliant study, submitted as a 1939 Habilitationschrift to Marburg University but
published only half a century later, convincingly presented the history of the word ¢vo1g
as an unfolding of the basic meaning of the verbal root gv-, “to grow”, related to the plant
world:

»...wie die Wurzel yev- urspriinglich auf das eigentiimlich tierische Hervorbringen oder Hervor-
gehen (,,gebdren oder ,,geboren werden®) geht, so die Wurzel gu- auf das pflanzliche Hervorbrin-
gen oder Hervorgehen. Die Pflanze ist dementsprechend der gesuchte Urbereich der Wurzel gu-
und das Hervorbringen oder Wachsen die in dieser Wurzel angesprochene Urerscheinung.“!®

On the contrary, the principal thesis of his learned opponent Douwe Holwerda was
that the fundamental and etymological meaning of guo1g is 10 elvat (copulative and exis-
tential); this word refers to “being” and “essence”, not to “growth’, so that very few exam-
ples of VoI = @UeLy, pOeoBat were relegated to the very end of Holwerda’s dissertation.!®
At the same time, he agreed with many particular interpretations of Patzer because the lat-
ter maintained that Vo1 means not the process of @velv and ¢vecBat but its result: “pvoig
und @ur} bedeuten also ein Sein, und zwar das sich im @oetv und gveoOart zur Erscheinung
bringt und dadurch den ablosbaren Inhalt der Verben ausmacht”!” By the mid-century
the double aspect of the root *bheu-/*bhii- has become generally accepted, and the dis-
cussion centred on which of them, dynamic or static, was decisive in the history of gvaig.

11 Heidel 1910, 97; 129.

12 Beardslee 1918, 11; 65; 93.

13 Burnet 1920, 393-394.

4 Prisk 1970, 1052; Chantraine 1974, 1235; Beekes 2010, 1597: IE *bheh2u- ‘grow, arise, be. gpvopat in-
tr. med. ‘to grow, arise, spring up, become;, perf. (and aor.) ‘to exist or be endowed by nature, be there, trans.
act. (factitive) ‘to make grow, beget, bring forth’ (IL.). @voig ‘growth, character, descent, nature, being, etc’

15 Patzer 1993, 12.

16 Holwerda 1955, 12; 108-109; 110-116. He approvingly cites Geoffrey Kirk: “Rather the truth is that
at the ‘primitive’ stage of language there is no firm distinction between ‘become’ and ‘be’ The root gu- sim-
ply implies existence, and the broad general sense of ¢v01g, from which all specialized senses are derived, is
‘essence’ or ‘nature” (Kirk 1954, 228).

17 Patzer 1993, 41.
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Dietrich Mannsperger, for example, asserted that Patzer too closely related the noun ¢voig
to the verb @veoOai, thus giving it too dynamic a character. He admitted, however, that
Patzer represented the opinion dominant in German scholarship,'® whereas in English
speaking countries Burnets authority still stood in the background,' and, one should
add, no noteworthy general studies on the meaning of go1g appeared since Beardslee.?’

More consensus has been reached on another aspect of the concept of physis, namely,
that it acquires its comprehensive meaning and becomes Allphysis, universal ‘nature’ and
not ‘nature’ of something particular, in the last third of the fifth century. Respectively,
a title ITept pOoewc, where @vo1g is used absolutely, without limiting genitive, becomes
possible from this very period, when Philolaus’ book was most probably published. Such
a title is not safely attested earlier and if it were it would have meant something different.
Already Heidel noted that early prose writings had no formal titles and that philosophical
works bearing the title ITept @Voewg appeared in the late fifth century.?! Although spo-
radic attempts to trace the history of this title up to Anaximander are still being made,??
they are not convincing.

3. Philolaus’ title

Demetrius of Magnesia, a Hellenistic grammarian and librarian and acquaintance of
Cicero, was first to mention the title of Philolaus’ book in his bio-bibliographical work On
Poets and Writers of the Same Name.”* According to Diogenes Laertius (8, 85=44 A 1),
To0ToV (sc. Philolaus) gnot Anunitplog €v Opwvipolg mpdtov ékdodvat Tdv ITuBayopik@v
ITept @voewg, OV apxn fide: & goig § év 1@ kOouw ...2* — “Philolaus was the first among
the Pythagoreans to publish On Nature, the beginning of which is “The nature in the world-
order...”’?> Demetrius evidently had in his hands Philolaus’ book, which he considered
authentic (unlike Hippasus’ spurious Mvotikdg A6yog)?® and from which he, following
the Alexandrian bibliographical tradition established by Callimachus, cited the first line.
Demetrius was unaffected by the story that emerged in the late third century that Plato
bought from Philolaus ‘three Pythagorean books” published by him, containing the previ-
ously unavailable teaching of Pythagoras — the famous tripartitum.*” However, Hermann

18 See e.g. Diller 1939/1971, 145-147; Leisegang 1941, 1138; Heinimann 1945, 89; Pohlenz 1953,
422 n. 1, 426; Schmalzriedt 1970, 113-119; Bremer 1989, 242-243; Rechenauer 1991, 116-125; Buchheim
1999; Heinemann 2005, 19-21.

19 Mannsperger 1969, 19, cf. Buchheim 1999, 9-10. But see Kahn 1960, 201-202.

20 Naddaf 2005, translated from French, is derivative even when it is correct. See critical reviews:
Mansfeld 1997; Schofield 2006.

21 Heidel 1910, 81 and n. 10. To this category he also related such Hippocratic writings as ITept ¢0oewg
avBpwmov, ITept puoewg mawdiov, etc.

22 See e.g. Rosetti 2006.

2 Demetrius’ fragments are collected in Mejer 1981.

24 Reiske’s conjecture «t&d’ Ilepi Ooewg accounts for the plural ®v and is accepted i.a. by M. Marcovich
and T.Dorandi in their editions of Diogenes Laertius, but ®v, as Burkert 1972, 241 n. 10 noted, does not
necessarily mean that more than one book is intended. See also Huffman 1993, 93-94.

% See also B 13=Theol. Arithm. 25.18 de Falco, from Nicomachus: ®A6Aaog ¢v 1@ Iepi uoewg
Aéyel, and B 11 =Theon Smyrn. 106.10, from an unauthentic work: ®tA6Aaog €v 1@ ITept pOOWWS.

26 According to Sotion (D. L. 8,7), this was Hippasus’ work, but Demetrius says that he left no writings
(D. L. 8, 84). See Mejer 1981, 467-468.

7 D.L.3,9, cf. 8, 6. 9. 15: Méxpt 8¢ Dholdov ovk v Tt yv@var ITTvBaydpetov Sdypa- 0btog 8¢ povog
¢Efveyke ta Srafonta tpia fiPhia, & IIAdtwy énéotethey ékatov pvav dvnoivas Aul. Gell. 3,17,1-5; Tamb.
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Diels, who authored an excellent article on the pseudo-Pythagorean tripartitum,?® decided
in his Vorsokratiker to relate this story to Demetrius’ report and printed the following text:
Philolaus np@tov ékdodvat t@v ITuBayopik@v <PiPpAia kai Emypdyat Iept> voews, @V
apyxr fde (44 A 1). Diels’ unsuccessful supplement greatly contributed to the popularity of
the idea that Philolaus’ book was the first written record of the Pythagorean doctrines and
that he was the first Pythagorean to write a book.? This obviously contradicts Demetrius’
report stating that Philolaus was the first Pythagorean to publish a book entitled Tlepi
@Voewg, not that there were no books by the Pythagoreans before him. Indeed, we know
of the books by Alcmaeon (24 B 1), Menestor (32 A 1-7), two works by Hippon (38 A 11),
all of whom lived before Philolaus (no title for these writings is safely attested in the tra-
dition). Demetrius, being a polyhistor (Dion. Hal. Din. 1), must have heard of them too.
And of course, Philolaus’ book contained not a ‘Pythagorean dogma’ (no all-Pythagorean
philosophical teaching ever existed),*® but his own theories, which may or may not have
coincided with the views of other Pythagoreans.

Demetrius is not an early author and yet his account on Philolaus’ book is by far the
first secure attestation of the title ITept @Uoewg for a Presocratic philosopher.! The cata-
logue of Democritus’ writings, compiled by Thrasyllus of Alexandria (died ca. 36 AD),
contains about seventy titles one of which is Ilepi gvoewg npdtov (D. L. 9, 46), but it
is hard to say how authentic they are.>? All the other such titles appeared since the sec-
ond century AD and/or do not look authentic: Rufus of Ephesus ap. Galen attests for
Diogenes of Apollonia (64 B 9), Galen for Alcmaeon, Heraclitus, Parmenides, Emped-
ocles, Melissus, Gorgias, Prodicus “and all the others” (24 A 2; 64 A 9; In Hipp. de nat.
hom. XV, 5 Kithn), Sextus Empiricus again for Heraclitus (22 A 16), Parmenides (28 B
1), and Gorgias (82 B 3), Diogenes Laertius for Heraclitus (9, 5=22 B 1) and Empedo-
cles (8, 77=31 B 1), Stobaeus for Xenophanes (21 A 36, B 30), Simplicius for Anaxagoras
(59 B 4),%* Parmenides (28 A 14), Melissus (28 A 14, cf. 30 A 4), and Diogenes of Apollonia
(64 A 4), the Suda (Hesychius) for Zeno of Elea (29 A 2).3* Something must have hap-
pened between ca. 50 BC, when Demetrius witnessed Philolaus’ title, and ca. 170-190 AD,
when Galen resolutely ascribed the title On Nature to writings of all the ancients.*

In the framework of this paper we leave open the question of what exactly has hap-
pened during this period. It should be stressed, however, that we cannot assume, as it
is usually done, that the title ITept @voewg generally applied to the Presocratics’ works

VP 199. See Zhmud 2012, 161-162.

28 Diels 1890/1969.

2 See e.g. Burkert 1972, 225 n. 35; Huffman 1993, 15.

30 Zhmud 2012, 109-111, 387-414.

31 ‘Liber de natura’ in Cicero refers (pace Diels) to the subject of Metrodorus of Chios’ book not to its
title: is qui hunc [Democritus] maxime est admiratus, Chius Metrodorus, initio libri qui est de natura, ‘nego’
inquit, ‘scire nos sciamusne aliquid an nihil sciamus...” (Acad. 11.23.73=70 B 1). For a useful overview of
the evidence, see Heinemann 2011/2012, 205-212.

32 “Auf die Titel, die zudem oft variieren, ist kein Verlass®, DK I, 130.7, cf. 68 B 5c¢: Tlept @voewg o
<A Iepi k6opOL PVOIWG>. Similarly Luria 1970, 410, 411 n. 13. The first list of Democritus’ writings was
compiled by Callimachus.

33 But three other times Simplicius calls Anaxagoras’ work ®vowa (59 B 1, 16-17).

3 Themistius (Or. 35, p.17=12 A 7) indicates the subject of Anaximander’s book, not its title.

35 De elem. ex Hipp. 1, 9: & yap t@v ahaidv &navta Ilept voewg émyéypartay cf. In Hipp. de nat.
hom. 1, 5: Toladta 8¢ ebpotg &v dnavta ta ITept gvoews myeypappéva BiPAia T@v Tala@v GINOCOPWY,
"EpnedoxAéovg IMappeviSov Meliooov AlkpaiwvogHpakAeitov. Elsewhere Galen renders Prodicus’ title as
ITept pOoews dvBpwmov (De virt. phys. 11, 9=84 B 4).
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reflects the tradition of the third-century Alexandrian librarians.*® There is no firm evi-
dence for this, and much of what we know about the Presocratic titles contradicts this
assertion. Thus, the unanimous tradition from Aristotle (Mete. 382al) to Simplicius calls
Empedocles” physical poem ®vowkd, whereas the stereotypic Ilept pOoewg in Diogenes
Laertius (8, 77, cf. 60) goes back to the title Ilept pOoews @V dvtwy given to this poem
by Lobon of Argos (third century BC), notorious for his fabrications about Greek verse
writers.?” This title is neither Empedoclean, nor Alexandrian. The only other Hellenis-
tic evidence, that on Xenophanes’ Ilept pOoewg (21 B 30), derives from Crates of Mallus
(mid-second century BC), a grammarian who worked in Pergamum (cf. 21 B 38, from
Pollux). The very existence of such a poem by Xenophanes is highly doubtful.3®

Egidius Schmalzriedt’s study on the early history of the title ITepi pvoewg showed that
it became possible only in the last quarter of the fifth century B. C., which matches with
the history of the word ¢0o16.** But his further conclusions that earlier the works of the
Presocratics did not have any titles and that the generic title On Nature was given to all
of them retrospectively in the Lyceum*’ raise serious doubts. Indeed, the first Presocratic
book titles appear in the generation of Empedocles and Ion of Chios, who were born
around 490-485 BC, and conspicuously these titles were not Ilept @voewg.*! Ion called
his philosophical treatise Tpiaypog (36 A 1, B 2), and this unique word guarantees the
authenticity of the title. One of Empedocles’ poems is known in the manuscript tradition
under the title KaBappoi, another as dvoikd. Leucippus’ Méyag Sidkoopog and Democri-
tus’ Mikpog Stdkoopog (D.L.9, 46) were obviously entitled by the authors. Archytas’ book
titles were Appovikdg, ITept pabnudtov, Awatpipai*? What is decisive is that Schmalz-
riedt didn’t offer a single example that Aristotle, Theophrastus or other members of the
Lyceum ever called a Presocratic book or, for that matter, any other book ITepi gvoewg.
C. W.Miiller noting this in his review suggested the Alexandrian library as the place where
the scrolls of early Greek natural philosophers were inscribed Ilept @Ooewg, in line with
the terminology of the Lyceum (Aristotle often called them oi nepi gpOoewc).** Theoreti-
cally this seems possible yet Miiller also didn’t attempt to substantiate his claim with any
concrete evidence, whereas the material considered above strongly suggests a gap of more
than 400 years between Callimachus’ Pinakes and Galen’s statement that writings of all the
ancient philosophers were entitled ITepi pvoews. (Incidentally, it is more plausible that
Galen became acquainted with these works in or via the library of his native Pergamum
than in Alexandria.) Be that as it may, we do not find traces of a widespread Hellenistic
custom originated in Alexandria to entitle the Presocratic books ITept @Ooewg. Philolaus
remains a special case, which increases the weight of Demetrius’ report.

Admittedly, Demetrius’ account in itself does not guarantee the authenticity of Phi-
lolaus’ title but only that his book figured in the Alexandrian catalogue as ITepi gOoewc.

36 Thus Schmalzriedt 1970, 111-112; Miiller 1978, 631-632; Kirk, Raven, Schofield 1983, 101; Huft-
man 1993, 95.

37 31 A1 (DK, 282.15 and 33); Kroll 1922; Primavesi 2013, 680-682.

38 Schirren 2013, 342, 358-360.

39 See above, 52.

40 Schmalzriedt 1970, 83-107.

41 The fact that Ion was a dramatic poet and Empedocles wrote two poems in hexameter must have
facilitated their decisions to name their works, for epic and dramatic poetry had titles long before.

42 47 B 1, 3, 4; cf. Huffman 2005, 30-32.

4 Miiller 1978, 631-632.
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Philolaus’ title, however, is corroborated by two further facts. First, this is the opening of
the treatise that introduces physis as its subject matter: & @Oo1g & év T® kéoUW apuoxOn
&€ aneipwv te kai meparvovtwv (B 1). Secondly, this is the formula nept @voews, where
@Vo1G is used non-attributively: mepi 6¢ Vo106 Kal dppoviag @de éxel (B 6). It is in this
fragment that avta pev & @voig becomes a subject of epistemological considerations. Both
the combination of these features and each of them is unique for the Presocratic writings.
Schmalzriedt conceded that among the Presocratics Philolaus alone may have written a
book with a Titelersatz Tlept pOoewg, provided that the book is authentic and the fragment
B 6, not B 1, opened it.** But since he was not sure of either of these premises he treated
Philolaus mostly in the footnotes, as a figure distorting his perspective. There is no need,
however, to disprove Demetrius’ report as “ein schlampiges Zitat”, assuming that B 6 is
more suitable as incipit than B 1.*> As Burkert aptly noticed, “a 8¢ in the first sentence,
connecting it with the title, is found in several prose works of the fifth century (Her. B 1,
Ion B 1); and this feature guarantees the title ITepi @vol0¢” that came after the author’s
name in the introductory sentence, for example, ®\oAaog Kpotwvidtag mept pvotog dde
\éyer*® Indeed, Schmalzriedt’ view of the title as only a formal ¢nypagr given by the au-
thor is too narrow for the fifth century BC; a thematic keyword or a clear indication of the
subject matter in the opening sentence can easily fulfil the same function.”

To justify Philolaus’ title some scholars cite as a parallel the title of Gorgias® trea-
tise ITepl Tod pr| 8vtog fj Ilepi pvoewg preserved by Sextus Empiricus (Adv. math. 7,
65=282 B 3). This is usually seen as a parody of Melissus’ book ITepi gvoewg fj mepi T0D
6v106.*® Schmalzriedt took Gorgias’ title as authentic but was indecisive about Melissus,
for the latter does not fit his general conclusion that the formula mepi pOoewg originated
with the Sophists.*’ But since Gorgias’ title is hardly conceivable without that of Melissus,
they stay or fall together, and there are plenty of reasons to regard them both as inauthen-
tic, as Gottfried Heinemann persuasively argued.®® Gorgias' title is attested late, Melissus’
very late; in neither case is there any certainty that they go back to the Hellenistic tradition
of the Alexandrian library, let alone to their authors. To Galen both works were known
as Ilepl gpvoewg, Olympiodorus also referred to Gorgias’ treatise as ITept pvoewg (In Plat.
Gorg. p. 112=82 B 2), which makes it plausible that On Nature was in both cases an alter-
native title, not a part of the bipartite title. Now, Gorgias’ treatise could well be called TIept
100 pry 6vtog either by the author or by readers, for this is his first and central argument,”!
disregarding whether Melissus’ book, against which it was allegedly directed, had a title
ITept 0D 6vTtog (as the Suda reports: 30 A 2) or not (which is more plausible). Being is
the main topic of Melissus, whereas @vo1¢ in the Eleatic tradition belongs to the realm of
becoming. Thus, it is hard to assume both that Ilepi pvoewc first occurred as a part of the

44 Schmalzriedt 1970, 85 n. 7, 126.

45 Cf. Mansfeld 1997, 757 n. 2.

46 Burkert 1972, 252 and n. 68. Cf. Alcmaeon B 1 (below, 60, n. 70). Huffman 1993, 95 remarks that §¢
“at best only guarantees some sort of introductory sentence”.

47 Thus Miiller 1978, 634. “Sieht man die Titelfrage unter sachlich-funktionalem Aspekt, so ist der
Eingangssatz oder das Proom Trager der Informationsfunktion des ,Titels, der in seiner verselbstindigten
spateren Form nicht selten der Themaangabe des Anfangssatzes entnommen ist” (ibid., 633).

48 Simpl. In Phys. 70.16; In De caelo 557.10=30 A 4. See e.g. Kirk, Raven, Schofield 1983, 102 n. 1;
Huffman 1993, 95; Sedley 1999, 125.

49 Schmalzriedt 1970, 71-72, cf. 128. For criticism of this conclusion, see: Miiller 1978, 630-631.

50 Heinemann 2011/2012, 209-212.

ST tpia kota 0 €8¢ kepdhata kataokevalel, &v pgv kai tp@tov 8t ovdev EaTwv (82 B 3).
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composite title TIept pvoewg fj mept Tod GvTog, or alternatively that Melissus followed an
earlier work entitled ITept gvoewg, for whose work could it be?>?

4. gvolg in Philolaus

Moving from the authenticity of Philolaus’ title to the meaning of gvoigin B 1, let us
quote it again in full:

& @Uo1g & &v T KOoUW appoxOn €€ ameipwv Te kal TEpaVOVTWOY, Kai 6Aog <0’ KOGHOG Kai Ta &v
avTO TavTa.

“The nature in the world-order was constructed from unlimiteds and limiters, both <the> whole
world-order and everything in it” (Tr. D. Graham).

Philolaus opens his book with an emphatic & ¢0o1g, ‘the nature in the world-order,>
which does not occur with an article in earlier philosophical texts, though often in dra-
matic poetry and history.>* In combination with an absolute usage of guoig (both are
repeated in B 6: avta pév a @ooig) this makes it an independent entity existing in the
world-order and spatially limited by it (¢v 1@ k6ouw), and not the nature of something
else. Heidel’s suggestion to delete év and take @vo1g attributively with a Doric genitive, &
8¢ govoIg T@ kdopw=Kkdopog, is unnecessary and did not find much support;> later he
returned to the manuscript reading.>® If Philolaus’ kosmos and everything in it was con-
structed, literally ‘fitted together, from unlimited and limiting things, then the ‘nature’
in the kosmos designates all that this kosmos contains, the plenitude of what became and
exists in it. This is picked up in B 2: Sijlov tdpa 61t ¢k meparvovtwy te kal dneipwv O te
KOOUOG Kal Ta ¢V avt®d ovvapudxOn, which confirms that Philolaus distinguished between
the kosmos as the world-order and (all) that has become and exists in it. Indeed, several
commentators concur that under ¢voig in B 1 Philolaus meant ‘all that exists, as Burkert
renders it, “the totality of ¢6vta”®” & ¢6vta, mentioned at the beginning of B 2 (&vdyka
T €6vTa eigev mavta §| mepaivovta fj dmepa fj mepaivovtd te kai dmelpa) denote exist-
ing things, as in B 3 (mdvtwv ¢6vtwv) and again in B 6 (ta £6vta kai yryvwokopeva 0@’
au@v), not elemental powers, as Huffman proposed,®® for there are not traces of such
powers in Philolaus’ text. Burkert refers to Holwerda, according to whom ¢vo1g is used
here in its concrete collective sense and its meaning is close to that v 10 6v.>° Holwerda,

52 Heinemann 2011/2012, 211-212.

53 “Durch den bestimmten Artikel erhilt Physis einen besonders vollen und bedeutenden Klang; sie
erscheint als selbstindige Gréfle und Macht. ... Besonders bezeichnend hierfiir ist der Umstand, dass sie als
regierendes Subjekt von Verben erscheint”, notes Mannsperger 1969, 55 in respect to Plato.

54 Soph. Philoct. 873; Eur. Ion 642, fr. 264a Snell; Hdt. 3, 109; Thuc. 3, 64, 4.

55 Heidel 1907, 79; Beardslee 1918, 89; Nussbaum 1979, 94. Cf. Burkert 1972, 252 n. 58, who adduces
parallels from Anaxagoras, t& év 1@ évi k6opuw (B 8), and Diogenes of Apollonia, T& €v @8 T@® KOOUW
¢6vta (B 2); Huffman 1993, 99-100.

% DK I, 407 not. According to Kranz, Diels “zweifelnd vermutete” & ¢001g «v €v 1@ kdopw, but this
did not get into his text. Cf. Timapanaro Cardini 1961, 397 n.

57 Burkert 1972, 250 n. 58, 274.

8 Huffman 1993, 103-106.

5 Holwerda 1955, 78.
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in turn, approvingly cites Patzer, who in the section devoted to VoI as ‘Art’ or ‘allge-
meines Wesen, briefly comments on Philolaus B 1:

“A passage in Philolaus focuses on the content, explaining the necessary order of @votg, <...>;
ko6oog denotes the ordered structure of the world, while g0 is the entity filling this structure.
Thus, physis is here not, as was up to this point usually the case, an abstract concept, but denotes
in concrete fashion all things that have come into being (¢veoBat in its wider sense) taken to-
gether in their entirety <...>. This shift in meaning can explain the later very common usage of
VoG as ‘the being in its entirety), ‘the universe, although then normally a qualifying adjective is
added that hints at the universality of guotg, like Shog, nég...”s

Carl Huffman in his fundamental study of Philolaus considered this understanding
of physis mistaken. He suggested, with reference to Geoffrey Kirk and Charles Kahn, that
¢@Volg means here ‘nature’ or ‘real constitution, adducing as a good parallel Heraclitus’
famous dictum “@0o1g loves to hide” (22 B 123).%! To this it should be objected that Kirk
and Kahn discussed not Philolaus but Heraclitus, and if they (partially) agreed that gvo1g
in Heraclitus, who twice employs the locution kata @vowv (B 1, 112), means ‘nature’ or
‘real constitution’ of a thing or individual things (Kirk), or “the essential character of a
thing as well as the process by which it arose” (Kahn),®* nothing suggests that this mean-
ing would suit Philolaus, for his physis is universal, not particular, and denotes a collective
whole arising in the process of cosmogony. Huffman’s internal argument that if physis is
“all that exists,” then the sentence becomes intolerably repetitious, is again not convincing:
the second part of the sentence, kai 6Aog «0” KOOHOG Kal T& €v avT@ TavTa, can be very
well understood as an epexegetic apposition to the first part,®* where kai t& v adt@ ndvta
chiastycally refers to the ¢vo16.%*

Philolaus’ physis is not eternal. It comes into being in the process of the fitting to-
gether of two principles, unlimiteds and limiters, by harmonia (B 6). Philolaus nowhere
explains what his principles are, but insists they are absolutely necessary for the formation
of the world-order. Unlimiteds and limiters are eternal, they pre-exist the kosmos and the
physis, which emerge from their interaction. The physis clearly demonstrates its coming to
be, yet the cosmogonic process by which it arose is no more like organic growth. Due to
the peculiar, rather abstract character of Philolaus” principles, differing from the organic
elements and powers of earlier Presocratics, he repeatedly resorts to technological rather
than organic metaphors: appuéx0n (B 1), ouvapuoéxdn (B 2), kooundijvai, ovykekAeioBat
(B 6), 10 appoabév (B 7).9 The first thing that emerged in the process of cosmogony, Hes-

60 Patzer 1993, 6667, tr. Karla Pohlmann.

1 Huffman 1993, 96-97. See also Nussbaum 1979, 94-95: “real nature”, “essence as revealed in pro-
cess”, but she followed Heidel 1907, 79 and took ¢uoig @ kdopw as “the kosmos in its essential nature”.

62 Kirk 1954, 42, 228-230; Kahn 1960, 201-202. In a footnote Kirk mentions that the meaning of ¢Voig
in Philolaus’ B 1 and 6, which he considered spurious, “may be the same as for the Presocratics” (230 n. 1),
that he believed was ‘real constitution’ Unlike Kirk, Kahn stressed the dynamic character of physis.

6 Timpanaro Cardini, 1961, 397 n.; Nussbaum 1979, 94 n. 77. Philolaus’ repetitiveness is notorious
(Burkert 1972, 252).

% His second internal argument (Huffman 1993, 97) is that in B 6 @uo1¢ is paired with “the being of
things” as being beyond human knowledge and thus cannot mean “the totality of things” However, in the
commentary to B 6 he insists that avta pgv & @uoig is not the same @votg in the world-order as in B 1 (Huff-
man 1993, 125, 132-133), which, if true, undermines the validity of the original argument. See below, 59.

¢ Empedocles employed apudlerv and dppovia in regard to the process of mixing four elements
(31 B 23,71, 107).
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tia (Central fire), was fitted together in the same way as the physis: 10 mpatov appoc6év,
T0 &V, év 1@ péow Tag opaipag €otia kakeitat (B 7). The very name of Hestia implies that
it is made, not grown.

Fragment B 6 clarifies Philolaus’ views of physis, especially of its knowability. Here it
occurs twice, first at the very beginning of the fragment, which indicates the change of the
topic: mepi 8¢ @Uo106 Kai appoviag dSe €xet. To be sure, what follows is only partially new,
for Philolaus insistently repeats things already said in B 1-2: everything in the world-order
came into being from unlimiteds and limiters ordered by harmonia.

nept 8¢ @VoL0g Kal dppoviag Mde Exelr & pév ¢0Td TOV Mpaypdtwy &idiog éooa kal avTd pEv &

@ooig Beiav ya kai ovk avBpwriviv Evéxetat yvoow A&y ya fj §tt oy olov T fiv ovBevi T@v

£6VTWV Kal YlyVwOoKopévwy D@’ apdv ya yevéoBat pf drapyodoag Tag €0ToDG TOV TPAYUATWY,

¢§ OV ovvéoTta O KOOpOG, Kal TV TEPAVOVTWY Kal TOV dmteipwv. £mel 8¢ Tal dpxai brapyxov ovy
opotat 008 dpoPLAOL Eooat, {idn adbvatov N¢ ka adTaiq koounOivay, i pfy dppovia éneyéveto

QOTVIOV At TpoOTWL éyéveTo. TG pEV @V Opoia Kai OpOPUAa dpuoviag ovdev énedéovto, Ta O¢

avopota pnde opdeuAa unde T icotayi dvayka 1@ ToladTa dppovig ovykekAeioBa, olat péAhovT

év koopwt katéxeodat.

“Concerning nature and harmony the situation is this: (1) the being of things, which is eternal,
and nature itself admit of divine and not human knowledge, except that it was impossible for any
of the things that are and are known by us to have come to be, if the being of the things from
which the cosmos came together, both the limiters and the unlimiteds, did not preexist. (2) But
since these beginnings preexisted and were not alike nor even related, it would have been impos-
sible for them to be ordered, if a harmony had not come upon them, in whatever way it came to
be. Like things and related things did not in addition require any harmony, things that are unlike
and not even related nor of [? the same speed], it is necessary that such things be bonded together
by this kind of harmony, if they are going to be held in an order.”¢

Having promised to explain @voig and appovia which occur again, respectively, in
the first and the second part of his argument, Philolaus introduces a new concept, the be-
ing of things (& pév éo0t® T@V Mpaypdtwv), that also needs explication. In a manner typical
of post-Eleatic ontology, he distinguishes between eternal (&idtog) being and preexisting
principles, on the one hand, and generated things, such as the kosmos and ta €d6vta kai
yLyvwokopeva v’ audv, on the other. Where does adta pév & guoig (again used abso-
lutely) belong? If this is the same physis as in B 1, which is conceived as the totality of
¢ovta comprising ta €v adt® (mavta) (B 1-2), then it must belong to the realm of gener-
ated things, the more so as &iStog €ooa distinctly refers only to the being of things, not
to the physis. Unlike other commentators, who treat physis in B 1 and B 6 as one and the
same concept, Huffman takes “physis in the cosmos” (B 1) and “physis in itself” (B 6) as
two different kinds of physis referring to different levels of reality. “Nature in itself”, which
is paired with eternal being, relates not to the “things in the natural world themselves, but
rather to the ultimate reality or being that underlies the world-order”®”

It is true that both eternal being and avta puév & gvoig admit only of divine knowl-
edge, but does it follow that Philolaus “discusses nature (¢0o1g) in the sense of ‘being’

% T reproduce Huffman’s text and translation, except for “nature in itself” in the second line (see
below, 59) and td toladta dppovia in the penultimate line. appovia figuring in fragment B 6a is not a cosmic
principle, but a musical interval octave, so that t& toladtq dppovia implies a different appovia.

7 Huffman 1993, 125-127; 132-133.
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(¢0t®)”, thus assimilating it to the ultimate reality?6® Philolaus’ words remind us of the
opening of Alcmaeon’s treatise that was certainly known to him:%® “Of things invisible,
as of mortal things, the gods have certain knowledge; but to us, as men, (only) infer-
ence from evidence (is possible)...””® The closeness of their epistemological positions is
obvious: for Alcmaeon certain knowledge of things both unseen and mortal is available
only to the gods, for Philolaus both the eternal being of things and perishable physis admit
only divine knowledge. Therefore, there is no need either to postulate two different kinds
of physis or to duplicate & pév éot® T@OV Mpaypdtwy by putting “essential nature” next to
it, for being of things is the essence of mpaypdtwv. By ta mpaypata both times not the
ordinary things (ta év adTt® mavta, Ta é6vTa) are meant, but their constituents, dmnetpa
and mepaivovta. Although adtda pév & @voig shares with the being of things one epistemo-
logical attribute, being (fully) available only to the gods, this does not make it the Kantian
‘Ding an sich, as Nussbaum thought.”! It is the same physis as in B 1, only emphatically
underlined: “and the physis itself”, “and the very physis”7?

What Philolaus wanted to say was that the physis itself, that is the totality of ¢dvta, is
available for human cognition only under certain conditions, which are partly ontologi-
cal, partly epistemological. First, we are to recognize that no existing and knowable things
would have come into being if a) the being of the principles did not preexist and b) these
opposing principles were not fitted together by harmonia. Secondly, none of all existing
things (ntédvtwv ¢6vtwv) would have been knowable, if they were only unlimiteds: dpyav
yap ovde 10 yvwoolpevov éooeital maviwy dneipwv €dviwv — “There will be nothing
knowable at all, if all things are unlimited” (B 3).”> B 3 seemed to serve as a link be-
tween Philolaus’ epistemology and ontology; partly repeating what has been already said
in B 1-2, it adduced an additional argument from cognition. Thirdly, existing things are
known to us to the extent that they have number, that is, are countable, measurable, etc.:

Kol TTavTa ya pay Té yryveookpeva dptipdv ExovTe: ov ydp 6TIdV <0lov’ e 008¢v oBite vonOijpev

obte yvwodijpev dvev TovTovL.

“And indeed all the things that are known have number. For it is not possible that anything what-
soever be understood or known without this” (B 4, tr. C. Huffman).

% Huffman 1993, 126, 131.

% For Alcmaeon’s influence on Philolaus, see Zhmud 2012, 367, 389-390, 393.

70 Alkpaiowv Kpotwvujtng t68e é\ege IeipiBov vidg Bpotivwt kai Aéovtt kai BaBoMwi- mept t@v
apavéwv, Tept T@V BvnTdV cagvetay pev Beol ExovTe, Mg 8¢ avBpimolg Tekpaipeoar kai ta £E7g (D.L.8,
83=24 B I, tr. R.Hicks, the parentheses are mine). Huffman 1993, 126 mentions only “things unseen’, lea-
ving out “mortal things”, which gives a very different sense to the fragment. Before Diels scholars like Zeller,
Cobet and Gomperz considered mept t@v Ovnt@v an interpolation, but after his Vorsokratiker (“Alkmaion
gibt gleich am Anfang sein Thema an, er handelt sowohl tiber agavij wie tiber 6vntd, DK I, 214 not.) over-
whelming majority of scholars accepted the manuscript reading. Gemelli Marciano 2007, 18-22, gives a
different meaning to mept T@v OvnTdV.

71 Nussbaum 1979, 102.

72 Thus Graham 2010, 493: .. the essence of things, being eternal, and nature itself admit of divine
but not human knowledge”; Laks, Most 2016, 157, D5: “... the being of things, which is eternal, and nature
itself admit knowledge that is divine and not human”.

73 For 10 yvwoobpevoy, see Timpanaro Cardini 1961, 402; Huffman 1993, 116-120; Zhmud 2012,
402 n. 58.
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Obviously, not ta ¢é6vta mévta are yryvwokdpeva by us: among existing things there
are those which are unlimited and do not possess number; consequently, the ‘nature’ in its
totality is not available to human knowledge.

The proclaimed epistemic modesty did not impede Philolaus to write a treatise,
where he in a manner already traditional for the Presocratics proceeds from cosmogony
and cosmology to physiology and medicine. Incidentally, he and his fellow Pythagorean
Hippon are the only Presocratics, whose theories of medicine are outlined by the Peripa-
tetic Menon in his medical doxography.”* It is the conventional dualistic conception of
Ionian study mept pvoewg vs. Pythagorean number metaphysics that still hinders recog-
nizing Philolaus as the first philosopher who took physis as the main subject of his treatise.
Meanwhile, even Aristotle admitted that the Pythagoreans, that is in the first place Phi-
lolaus, koopomolodot kai uok®¢ fovhovtal Aéyerv (Met. 1091a20-21). Let us briefly re-
capitulate what is known about the physis from Philolaus’ fragments.”> He employs ¢0o1g
absolutely and speaks of it in a generalized collective sense as of everything that came into
being and exists in the world-order (ta év avt®d mavta). The physis is the entity gener-
ated or constructed from eternal limiters and unlimiteds fitted together by harmonia; to
understand it one needs to know the way it arose. Philolaus shared with contemporary
thought this dynamic perception of @Oo1g, whether general, as in the famous fragment of
Euripides, “Blessed is he... who contemplates the ageless order of immortal nature, how it
is constituted and when and why”,’® in the Dissoi logoi,”” and Xenophon’s Memorabilia,”®
or particular, as human physis in the Hippocratic corpus.”” Unlike “the ageless order of im-
mortal nature” in Euripides, 48106 in Philolaus is reserved only for the ‘being of things’#
Since limiters, unlimiteds, and harmonia are not like organic elements and forces, the
coming to be of the physis is described in technological terms, though the verb yevéoBat
is employed as well. The physis in Philolaus is passive, it does not figure as the subject of
the active verbs, at least not in the preserved material. Finaly, the ‘nature’ as the totality of
¢6vta admits only divine knowledge, and for human cognition it is available only under
certain conditions set out in Philolaus’ book.

5. gvolg in Archytas

An important source of Philolaus’ epistemology were the exact sciences, the successes
of which made highly attractive the methods of cognition adopted in them. Familiar with
all the sciences of the Pythagorean mathematical quadrivium,?! Philolaus became the first

74 Huffman 1993, 289-306.

7> Cf. Heinemann 2011/2012, 134-140.

76 8\Brog Sotig Thg ioTopiag oxe uddnowy, piyte moAtdv émt Tpoodvny Pt elg adikovg mpdkelg
OpH@YV, AN’ dBavdatov kabBop®v hoews KOTUOV dyrpwV, Tif Te cuvéoTtn kal dmn kal dnwg (Eur. fr. 910).

77 ... kol Tiepl QU106 TOV ATAvTwV O Te Exet kal wg éyéveto, Sidaokev (Dialex. 8).

78 008¢ yap Tepl ThG TOV TAVTWY QUOoEWS, fiep T@V AAAwV oi TAeloTol, Sieléyeto okon@Y dmwg O
KAAOVHEVOG DTIO TV COPLOTOV KOGUOG EXel Kail Tiowy dvaykalg ékaota yiyvetat T@v ovpaviov (Mem. 1,
1L, 11).

7 Telvel 8t adtéolotw 6 AGyog &g pLlocoginy, kabdmep EpnedokAig fj Aot of mepl gvotog yeypapaotv
&§ apyiig 6 ti éotv &vBpwmog, kai Emwg éyéveto pdToV Kai 8mwg Euvendyn (De vet. med. 20). Onui 8¢ Seiv
TOV pEAovTa 0pB@G Euyypdgety mept Sraitng dvBpwnivng TPp@OTOV pEV TTaVTOG YOOV AvBpdToL yvdvar Kol
Stayvdvar yv@vat pév anod tivwv ovvéotnkev €€ apxiig (De victu 1, 2).

80 For the destruction of the world, see A 18.

81 Geometry (A 7a), arithmetic (A 13, B 4-5), astronomy (A 16-22, B 7), harmonics (B 6a).
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Pythagorean and one of the first Presocratics to introduce mathémata into a philosophical
work and make its results and methods an object of discussion. This line was continued
by his younger contemporary Archytas, an original thinker, brilliant mathematician and
successful politician, seven times elected strategos in his native city. According to Eude-
mus of Rhodes’ History of Geometry (fr. 133 Wehrli), Archytas was Plato’s coeval, perhaps
somewhat older than him, since Archytas” influence on Plato can be traced, but not the
reverse.®? He is mentioned in the Seventh Letter (350a) as a politician who helped Plato
return from Syracuse, where he had been detained by Dionysius the Younger. Though
Archytas does not figure in the Platonic dialogues, there is a reference to his work in the
Republic,®® and generally we can safely regard him as the author of the idea, so precious
to Plato, of the beneficial effect of mathematics on the soul and thus on society. In the in-
troduction to ITept paOnudtwv (B 3), Archytas relates to the discovery of calculation such
important social changes as an increase of concord and an advance toward greater equal-
ity. Moreover, calculation proves capable of improving people’s moral qualities, keeping
them from greed and injustice or, at any rate, exposing these vices.®

As distinct from Philolaus, Archytas did not develop a doctrine of principles, and his
epistemology was not constrained by metaphysical presuppositions. His philosophy, pre-
served very badly, looks rather like the philosophy of a scientist and a mathematician of
the age of the Sophists. Archytas starts his Harmonics by praising his predecessors, ol mepi
T pabrparta, that is those concerned with astronomy, geometry, arithmetic, and harmon-
ics, for their, one might say, great epistemological successes:

KAA@G pot SokodvTt Tol Tepl T pabrpata Stayvdvat, kal 0008V dromov 6pb@g avtovg, old évl,
nepl EkAoTV Bewpelv- mepl yap Tag TV GAwv @Oo10¢ KaAdG Stayvovteg EueAlov kal mept TV
Katd uépog, old vy, oyeiobat. mepi Te O TAG TOV AOTPWV TAXVTATOGS Kai EMTOAGY Kai Svaiwy
napédwkay apiv <oa> Stéyvwotv kal mepl yapetplag kol aplOpudv kai ovy friota nept Hookag.
Tadta yap & padfpata SokovvTt fuev dSeN@ed.

“Those who concern themselves with the mathematical sciences seem to me to make distinction
well, and it is not surprising that they think correctly, about each thing, how they are. For since
they make distinctions well about the nature of the whole, they ought also to see well, about
particular things, how they are. And certainly, about the speed of the heavenly bodies, their ris-
ings and settings, they have transmitted to us a clear distinction, and so too about geometry and

numbers, and especially about music. For these sciences seem to be sisters”

In his study of Archytas, Huffman argues that oi mepi 1 padnpata include both Py-
thagoreans and non-Pythagoreans such as Hippocrates of Chios.?¢ The problem is that
arithmetic and mathematical harmonics up to the very end of the fifth century remained
a monopoly of the Pythagorean school; Hippocrates and other Ionian mathematicians
did not study them, hence ot mept & padripata refers to Archytas’ Pythagorean predeces-
sors, who like Hippasus, Theodorus of Cyrene or Philolaus, dealt with the sciences of the

82 Zhmud 2006, 92-94.

85 Astronomy and harmonics are kindred sciences, as the Pythagoreans say, and we agree with them
(Res. 530d), which corresponds to Archytas B 1.

84 Zhmud 2006, 71-72, 110.

85 Archytas D 14 Laks-Most=48 B 1, tr. Laks-Most. Unlike Huffman, who retains ca@fj omitted by
Porphyry, Laks and Most print Porphyry’s text but translate “clear distinction”.

86 Huffman 2005, 52.
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quadrivium.?” In his opinion, they showed true insight (kaA@g Stayvdvat), and it is not
strange that they have a correct understanding about particular things as they are. This
is unusual for the Presocratic philosophers, who are known for their exceedingly critical
attitude towards their predecessors, but Archytas was not a typical philosopher, and the
Harmonics was not a philosophical treatise. Reliance on predecessors is essential for the
scientific tradition, even if scientists do not state it as openly and generously as Archytas.?

It is in this context that VoG appears in the Harmonics. Right at the beginning Ar-
chytas makes an important epistemological point: knowledge of particular things, such
as the speed of the heavenly bodies or the pitch of the sound, depends on knowledge of
the nature of the whole. If we take 1} T@v 6Awv @VOLG as near equivalent to 1) TOV andvtwy
VOIS, or to 1) Tod Aov VoL, for neutrum pluralis in Greek often substitutes collective
notions, then Archytas meant by it the ‘nature of the universe’ or the ‘nature as a whole’
(cf. 8Mog «© kdopog in Philolaus B 1). In difference from 10 év, 10 Shov (t& SAa)® “des-
ignates not so much the all in its entirety as that which opposes all the partial experiences
and embraces them™;*® in our case, the latter are the discoveries made in each science.
1 @VOoLG in this sense is the synonym and equivalent of 10 6Aov, which with 6 k6opog was
a common designation of universal nature viewed as a whole. Thus, the author of the Dis-
soi logoi, where the Pythagoreans and Anaxagoreans figured as teachers of wisdom and
virtue (DK 90, 6), tried to persuade his audience that an accomplished co@iotrig, who
knows mepl o106 TOV AndvTwy O Te EXeL kal WG éyéveTto, will be able to act rightly in re-
gard to everything (8).”! Xenophon denied that Socrates had spoken epi Tij¢ T@V TévTwV
POOEWG, OKOTI@Y OTwg O KaNODpEVOG DO TOV 0oPLOTOV KOOHOG Exel (Mem. 1, 1, 11).92
Plato mentions in the Lysis ol mept Ooews Te kai To0 GAov Staleyduevol Kai ypaovTeg
(214b5) and in the Phaedrus Phaedrus answers Socrates’ question “is it possible to reach
a serious understanding of the nature of the soul without understanding the nature of the
world as a whole” (tfig 00 6Aov @Voewg)® that, according to the Asclepiad Hippocrates,
we will not understand even the body without this method (270c).

Indeed, in the Hippocratic Corpus correct knowledge of diseases or of the diet is of-
ten made dependent on the knowledge of the entire human physis or of physis in general.
Thus, in On Regimen, the most philosophically influenced treatise of the Corpus, we read:
“I maintain that he who aspires to treat correctly of human regimen must first acquire
knowledge and discernment of the nature of man in general” (mavtog @Oowv avBpwmnov
yv@vat kai Stayv@va), including his original constitution (tv €€ apxijc ovotaowy).” In
the same section the whole universe (6Aog 6 k6opog) appears among the factors consid-
ered by a doctor (I, 2), while further on it is stated that the human body is formed by imi-
tation of the universe, dropipnotv tod 6Aov (I, 10). The author of the Epidemics also goes

87 Hippasus: 18 A 4, 12-15; Theodorus: 43 A 2-5; Philolaus: see above, 60, n. 81.

8 Cf. [Hipp.] De victu 1, 2.

8 For 8\ see, e.g.: cLAAYLeG SAa kal 00) SAa, ouppepuevov Sagepopevoy, ouvaudov Stadov, &k
névtov v kal ¢§ £vog mavta (Her. fr. 25 Marcovich =22 B 10 DK); ¢k t@v SAwv pépea Staupéetal, kai ék TdV
pepéwv ovvtidepévov GAa yivetar ([Hipp.] De victu 1, 6, see also 15, 17); Xen. Cyr. 8, 1, 13.

9% Bollack 1969, 14 n. 1.

91 On “the nature of the universe”, see Robinson 1979, 224-225.

92 Cf. Zwkpdtovg 8¢ mept pev T Bk mpaypatevopévou mept 8¢ TG OAng pvoews ovbév (Arist. Met.
987b2).

3 Tr. A.Nehamas. It is disputable whether 0 8Aov means “the whole world” or “the whole question”,
see e.g. Joly 1961; Lloyd 1975/1991, 200-203. I prefer the first variant.

9 Devictu 1, 2, tr. W.H. S.Jones.
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beyond human physis: “The following were the circumstances attending the diseases, from
which I framed my judgments (¢§ Gv Staytyvwokopev), learning from the general nature
of all and the particular nature of the individual”, which, inter alia, includes learning “from
the constitution, both as a whole and with respect to the parts, of the weather and of each
region” (¢k TG KATAOTAGL0G OANG, Kal KaTd pépea TOV odpaviwy kal Xwpng £kdotng).”
The Ancient Medicine famously criticises those doctors and philosophers who assert “that
it is impossible for anyone to know medicine who does not know what the human being
is... Their account tends towards philosophy, just like Empedocles or others who have
written about nature from the beginning”¢ Denying this philosophical approach, the au-
thor, however, claims that knowledge of human physis can be acquired only “when one has
correctly grasped medicine itself in its entirety” (avténv MV intpwnv ndoav). In view of
these passages in philosophical and medical literature of Archytas’ time, his idea that cor-
rect understanding of particular things achieved in particular sciences depends on good
knowledge of the physis as a whole looks widely accepted. Regrettably, he does not say
what this latter knowledge consists of, so we can only make informed guesses about it.

One would expect that speaking of cognition Archytas would employ the verbs
¢niotapal, as in his discussion of the cognitive method in B 3, or yiyvwokw, as in Philo-
laus B 4 and 6, but his central epistemological term, as Huffman notes, is dtaytyviookw,
“to discern, to distinguish”; it occurs three times in five lines.”” Interestingly, the closest
parallel to this is found not in a philosophical text, but in two above quoted passages from
On Regimen and Epidemics that deal with physis. Especially often Siaytyvwokw occurs
in On Regimen, where it is employed alternatively and interchangeably with yryvaookw.”®
The same can be seen in Archytas B 1. When further on he speaks about bodies in motion
which produce sounds, he again mentions physis, this time a particular human nature, and
uses ylyvaokw in the sense “to discern, to recognize, to perceive”:

Many of these sounds are not capable of being discerned by our nature (ovk eivat au@v t@ @VoeL
ofovg te yvokeoBat), some because of the weakness of the impact, some because of the extent
of their distance from us, and some even because of their excessively great magnitude.”

Thus, my impression is that praising the great advances in knowledge Archytas em-
phatically used Staytyvwokw to strengthen the potential of the root yvw- rather than to
limit it to mere discernment or distinguishing between things.

% Epid. 1, 23, tr. W.H.S.Jones. See also De carn. 1.

% De vet. med. 20, tr. M. Schiefsky.

7 Huffman 2005, 151.

%8 1) Onui 8¢ Setv tov pédhovta opbag Evyypdgerv mept dlaitng &vBpwmivig TPOTOV pEV TTaAVTOG
@vov avBpdmov yvdvar kai Stayvdvar yvval pgv ano tivwy cuvéotnkev €€ dpxig, Stayvavar 8¢ v1d
Tivov Hep@dv kekpdtntat € te yap TV €& dpxig ovotaowy pi yvooetal, advvatog Eotan T O ékeivwy
yyvoueva yvvar el te pi) yvooetat (<Sta>yvdoetal: Joly) 10 émkpatéov €v 1@ odpatt, od) ikavog Eotal Td
Eoppépovta @ avBpwnw pooeveykelv (1, 2, 122.22-26 Joly). 2) A€l 8¢, wg £otke, TOV TOVWY SlayvdoKkewy
v Svvapty... Actpwv Te £mTohdg kal dVotag yvwokewy 8el ... Tadta 6¢ mdvta Stayvovtt odkw abtapkeg
10 ebpnua éotwv (1, 2, 124.9-10. 14-17). 3) ... & @v Swayvdokewy xpry Yyoxpnyv @vowv kai dyprv (1, 32,
148.22); ...Tol00¢e yvwokew vyprv kol Bepurv gootv (1, 32, 148.28-29). 4) eite yap Tiv &§ apxig ovoTtacty
Ui yvaoetal, advvatog Eotat & O Ekeivwv yryvopeva yvavae (1, 2, 122.25-27). Ilepi pgv odv @dolog
Sayvdotog obtw xp Staywdokewy T €€ dpxic Evotdotog (1, 32, 150.9-10). 5) Staywvwokewy (2, 37, 158.1);
ywvaokew (2, 39, 162.9-10). Cf. Index Hippocraticus: Staytyvidokw discerno, cognosco; Styvwolg cognitio
(Kihn, Fleischer 1989, 171).

% Tr. A.Barker. Cf. also 00 povov 8¢ ka tovtwt yvoinpev (B 1,1 41)

64 Philologia Classica. 2018. Vol. 13. Fasc. 1



A different interpretation of the beginning of B 1 was suggested by Huffman. Since
Archytas refers to “wholes” in the plural (t1@v 6Awv) rather to the “whole” in the singular,
he does not mean the whole universe and its parts. These “wholes” are “the universal
concepts of the given science”, which is to say of astronomy or harmonics, and since they
are carefully distinguished and defined by oi mepi ta pabnuarta, scientists are “also able
to understand the particular objects considered by the science”!? Thus, the fundamen-
tal concept (“the whole”) in harmonics is sound, and it is precisely from sound that his
predecessors began; in astronomy such a concept is ‘motion’. “Archytas is arguing that
those concerned with the sciences are good at making distinctions, because making dis-
tinctions is a central activity of the sciences”!%! This account makes Archytas a true logi-
cian and a predecessor of Aristotle, whose distinction between the universal (ka86Aov)
and particular (katd pépog) may have been, as Huffman believes, in part influenced by
passages like Archytas B 1.

I do not find this interpretation convincing.!®? First, I do not think there is much
difference between @voig T@v 6Awv and @voig Tod hov. As Holwerda noted, expressions
such as 1} T@v 6Awv (or TV cuumaviwv) eOoLg often appear in the texts, normally refer-
ring to the whole nature or to the universe in general, as, for example, in Epicurus or Zeno
of Citium.!%® Xenophon uses v T@v S\wv tédfwv in the similar meaning (Cyr. 8, 7, 22).
Secondly, though Archytas developed a kind of philosophy of science, there is nothing like
a definition of “the universal concepts of the given science” in it. In the introduction to
ITept pabnudtwv, where he lays out the major methodological principles of the sciences,
no mention of ‘making distinctions’ is made. The key notions here denoting principal ac-
tivities of the sciences in acquiring knowledge are pdBnoig, {ftnoig and ebpeoig:

“For it is necessary to arrive at knowing what you did not know either by learning it from some-
one else or by discovering it yourself. Now what one learns from someone else also belongs to
another, while what one discovers oneself belongs to oneself as one’s own. But to discover without
seeking is difficult and rare, while to do so by seeking is practicable and easy; but if one does not
know (how) to seek, then to seek is impossible” (B 3).10¢

The independent discovery of new knowledge, says Archytas, is certainly preferable
to learning from others, but to make such a discovery, and not an accidental find, a con-
scious search is needed, because one cannot research without knowing the method of
research.!% This reminds us of the argument made in B 1: to be effective in search of
particular truths one needs to know something more general.

In Archytas’ view, both the universe in general and individual things are open to hu-
man cognition. Without setting any conditions or limitations to this process, as Philolaus

100 Huffman 2005, 57-68, 149-152.

101 Hyuffman 2005, 59.

102 For its criticism, see Barker 2006, 302-308, 315-318.

103 Holwerda 1955, 73. Tadtd ool, @ Hpddote, éott kepalawdéotata vmép T TOV SAwv @oEwS
¢mretpnpéva (Epic. Ep. ad Her. 82); ti o0v é0Tt 0e0¢ kol Ti pavtaoia, kai Ti 0Tt gUOIG 1) €Ml uépoug kai Ti
¢0TL QUOLG 1) T@V SAwv (Zeno fr. 182 SVF).

104 Tr. Laks-Most, slightly modified. Cf. Huffman 2005, 182-200; Zhmud 2006, 64-65; Barker 2006,
313.

105 Cf. De vet. med. 2 on method of research: “But anyone who casts off and rejects all these things (i.e.
previous discoveries), tries to investigate in another way and another manner, and says that he has discov-
ered something, has been deceived and continues to deceive himself: for this is impossible” (tr. M. Schiefsky).
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did, he reinforces the latter’s declaration that “all the things that are known have number”
(B 4) by making four mathémata the principal cognitive tools for scientific enquiry into
nature. This is not exactly the mepi pvoewg iotopia that we, following Plato and Aristotle,
used to associate with the Presocratics. Archytas’ oi mept t& padnuara, having appeared
earlier than Aristotle’s oi ept pOoewc,!% partly overlap with them, as astronomy and har-
monics are based on an empirical foundation and deal with physical reality. We do not
know, how, and if, Archytas perceived the difference between the sister sciences, yet he
obviously did not know of Platonic division into intelligible and sensible reality. His as-
tronomy is concerned with the motion of the visible heavenly bodies, not with the ideal
kinematics of mathematical heavens, as Plato wanted it to have (Res. 529a-530c¢). Accord-
ing to Archytas, oi mepi ta padnipata have already reached a correct understanding of
these things and of nature as a whole, they did not need any intermediary to interpret the
results of their scientific research. Plato, for his part, asserts that since the geometers and
astronomers do not know how to make use of their discoveries, those of them who are
not utter blockheads must hand these discoveries over to the dialecticians, who will find
proper use for them (Euthyd. 290c). Does this not sound like a polemic with Archytas?
Archytas’ harmonic theory, Barker noted, “provides the impressions we receive in our
musical experience with an intelligible basis in the world accessible to the quantifications
and measurements of a physicist... [R]ather few of his successors seem to have followed
him; most of them reverted to a more abstract approach, detached from the phenomena
of musical experience... and heavily influenced by Plato”!?” Plato’s reaction to Archytas’
theory is well known: the true science of harmonics must measure mathematical and not
audible consonances, which is exactly what the Pythagoreans fail to realize (Res. 531c¢).
The fruitfulness of Archytas” approach was fully appreciated only in early modern science,
with a growing awareness that the book of Nature is written in the language of mathemat-
ics (Galileo Galilei).
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Physis B mu¢aropeiickoii Tpaguuumn
Jleonuo fxoenesuy XKmyov

Canxkr-Iletep6yprexmit pumman VIHCTUTYTa MCTOpUY ecTeCTBO3HaHMA U TexHUkM uM. C. V1. BaBuosa
PAH, Poccuiickas Pepepanus, 199034, Cankt-Iletep6ypr, YHUBepcurerckas Hab., A. 5; L.zhmud@spbu.ru

B crarbe obcyxpmaercss monsATue physis, Bcrpedaroiieecsi Bo ¢parmeHTax mugaropeiiies
®unonas n3 Kporona n Apxuta u3 TapenTta. OTTanKMBasACh OT AUCKYCCUU O ABYX OCHOB-
HBIX 3HAYEHMAX physis, «pOCTe» U «OBITUI», KOTOpask Belach CPey aHITIOA3BIYHBIX (HAIaIo
XX B.), a 3areM cpeny HeMelKux (cepenuua XX B.) MccrenoBareneit aHTUIHOI ¢pumocodun
(pasgmen 2), craThs apryMeHTHpyeT, 4T0 Putonait 6bII, BepOATHO, aBTOPOM IIEPBOTO TPAKTa-
ta [epl pUOEWG, Kak 06 9TOM CBUJIETENILCTBYET MucaTend I B. 1o H.9. [Juoren n3 Maruesuu.
OcrapHble CBUJIETENIbCTBA O KHUTAX JIOCOKPATUKOB, 03ar/IaB/ieHHbIX [Tept pUOEwd, IBIAIOT-
Cs1 IO3JHMMIU U HeHafiexKHbIMM (paspien 3). Bonpexn Muennto usparerns @unonas K. Xadme-
Ha, 4 QUOLG BO ¢parMenTax B 1 u 6, ynmorpebnsiemas HeaTpuOYTUBHO U C apTUKIIEM, 0003Ha-
JaeT BCe, YTO BO3HMKIIO M3 IBYX OCHOBHBIX HavaJl, apeira 1 perainonta, OJ, BO3[e/ICTBYEM
harmonia, n cymecTByeT B aToM MupoycTpoiictse (B 2, 6). Physis He Be4Ha 1 II03HaBaeMa
nuinb yactuaHo (pasgen 4). B otmnune ot @utonas, y Apxura He 6bUIO yUeHMs O HavaIax,
U €ro SMUCTEMOJIOTNS He OblTa orpaHnyeHa MeTaduandeckumMy OpuHIMIAMU. APXUT pac-
cMaTpuBaeT physis B KOCMOJIOTMYECKOM 1 3MMCTEMOJIOTMYECKOM IUIaHe KaK «IPUPOAY ILie-
JIOTO», JOCTYIHYIO YelioBedeckoMy mosHanuto (B 1). He cTaBs mporeccy mo3HaHMs KaKyx-
760 orpaHMYeHuit, Kak ato menan Oumonail, ApXUT HOJKpPEIUIAeT 3asBIeHNe IOCIefHEro
0 TOM, YTO «BC€ Bellly, KOTOpble HaM M3BeCTHBI, UMEIOT 4ucIo» (B 4), TeM, 4TO femaeT deTbipe
mathémata OCHOBHBIM ITO3HABaTe/IbHbIM MHCTPYMEHTOM B HAyYHBIX MCCIIE[OBAHMIX IIPHU-
ponel (paspern 5).

Knwouesvie cnosa: ®umonait ns Kporona, Apxut ns TapeHra, mudaropeiickas Tpajuipys,
physis.
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