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Abstract
This article aims to shed light on the reception of Aristotle’s theory of the
continuum in late antique thought. It starts with a brief introduction to Ar-
istotle’s theory and then moves on to analyze its reassessment in the philos-
ophy of Pseudo-Archytas, a thinker whose significance for the development
of Neopythagorean thought was unprecedented but whose theoretical her-
itage, as far as the theory of the continuum is concerned, has not yet been
fully scrutinized. The main thesis of this article is that Pseudo-Archytas’s ap-
propriation and creative reworking of Aristotle presents us with a full-
fledged theory of the temporal continuum which at its core is a mathemati-
cal continuum. As such, this continuum is antithetical to that of Aristotle,
as its key point is to substantiate the possibility of a continuum made of in-
divisibles (or, to use more up-to-date language, of infinitesimals) as a new

philosophical orthodoxy.
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Aristotelica 6 (2024)
1. Aristotle’s Approach to Continuity and Continua

Aristotle’s discussion of continuity and continua appears to be complex and
not very easy to understand. There is a range of meanings concerning the
continuous: it can be what does not cease, or that which is uninterrupted, or
that which allows for no gaps, etc. The meanings attributed to the opposite
of continuous, i.e., discrete, are antithetical. The discrete can stand for that
which is subject to termination, that which is interrupted, marked by the
presence of gaps, by empty spaces, etc. Continuous and discrete are quanti-
ties (and quantity is defined as that which is divisible).!

Aristotle speaks of the continuous, first and foremost, as of a unified
whole.? That which is not unified and not a whole is not continuous. For
instance, that which is not unified is not one but rather many. Hence, it is a
collection, a multitude or a sum of some kind. Its units or pieces do not make
up a whole; there remain gaps between them. Such quantities are divisible
into indivisibles, i.e., discrete entities, the opposite of continuous. Again,
what is continuous is one and whole and not many, not a multitude. Num-
ber, i.e., ‘scientific number’ with which we number or count, on the other
hand, is defined as a limited multitude. It is thus many and cannot be con-
tinuous. Its units are indivisible and, hence, the ‘whole’ number (which is
divisible into these indivisibles) is a ‘whole” as a figure of speech, while in
reality it is a sum.’ Body and magnitude, on the other hand, are one and con-
tinuous and whole. So are motion and time. They are continuous gz divisi-
ble into divisibles (i.e., infinitely divisible as “the infinite presents itself first
in the continuous.” This is Aristotle’s first definition of continuous.’

Aristotle’s world is first and foremost continuous, since it is made up of
quantities such as body, magnitude, motion and time, and these are contin-

uous. Moreover, this world is such that even a number instantiated in bodies,

' Arist. Metaph. 1020a7-8: IToodv Ayetar Td Siapetdy elg évumdpyovra. v EkdTepov 1) Exaotoy
& 71 kol 60 TL mhdukcey eva.

* Arist. Phys. 227a13-6: Continuity belongs to things that, by virtue of their mutual contact,
naturally form a unity; and in whatever way that which holds them together is one, so too
will the whole be one.

3 Metaph. 1024a6-8.

* Phys. 200b17-8.

5 Phys. 232b24-5: Myw 8¢ quveydg TO Seuipetdy elg ailel Sioupetd.

48



Sergey Trostyanskiy, Indivisibles and the Temporal Continuum

motions, etc., according to Aristotle, becomes continuous, (i.c., a number
counted in motion, etc., not the number with which we count, since it is,
again, discrete). For instance, he defines time as a number of some kind (i.c.,
the number of motion in respect of before and after) and understood this
number as continuous.®

Yet what is continuous is continuous, according to Aristotle, either
simply or with qualification. For example, a particular motion or time, etc.
can be interrupted. It will remain continuous qua divisible into divisibles.
Hence, what is continuous with qualification can also be discontinuous qua
interrupted, since it will not share a common boundary with a motion that
comes next. Thus, Aristotle’s second definition of the continuous is a unified
whole whose parts share a common boundary,” or whose touching limits be-
come one and the same,® or whose extremities are one.” It follows that a par-
ticular motion is continuous with qualification, in that it is continuous qua
divisible into divisibles but discontinuous g#a having a termination point
and thus gua not sharinga common boundary with what comes next, as their
extremities are not one but two. Aristotle therefore asserts that in a different,
i.e., qualified sense, a motion/change will be discontinuous, as “change with
respect to what is not continuous, changes, that is to say, between contraries
and between contradictories.”’® Such changes are from or to something (i.c.,
opposites). They have termination points. A change in respect to contraries
and contradictories will thus cease at some time. Yet that which is continu-
ous simply or without qualification is that which does not cease, whereas a
particular unified whole (e.g., a particular motion) can cease and also be dis-
continuous.

The world, nevertheless, remains one and a unified whole, according to
Aristotle. We thus live in a continuum. And yet things in the world are also
many and interrupted, etc. Moreover, not all of them are unified and whole.

For instance, the mind can see things in the world in the form of a multitude

¢ Phys. 220b8-9: 6 8¢ ypdvog apiBuds éaTty ody ¢ &piBuoduey AN 6 &pibpotuevos.

7 Arist. Cat. 4b27: xowdg 8poc.

8 Phys. 227a11-2: Tabtd yévrat kel &v & éxatépov TEpag olg dmTovTal.

? Phys. 228a30: to. goyater #v. It is interesting to note that Corish found this definition cir-
cular. Cf. Corish (1969) p. 526.

10 Phys. 237235-237b2.
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of discrete pieces or units when it works with abstracted entities, i.c., math-
ematical entities. Moreover, it can apprehend as discrete quantities such as
interrupted and completed motions in the universe, among other things.
Yet, overall, things that are out there remain parts of a unified whole, i.e.,
this world order in its fullness. That which is discrete without qualification
is number (i.c., scientific number and, by implication, ratio, proportion, and
other numerical relations) and /logos (thought, speech),!’ among other
things, and such quantities first and foremost belong to the mind, whereas
when they are found instantiated in nature, they are no longer discrete with-
out qualification.

It is important to note in this context that Aristotle introduces the re-
lation of dependency which holds between quantities, i.e., body, magnitude,
motion, time, etc. in respect to continuity. Thus, the continuity of magni-
tude depends on that of the body, and the continuity of motion depends on
that of magnitude, etc. The body of the world is a unified whole whose ele-
ments do not cease (without qualification, as some of them, i.., the four sim-
ple bodies, transmute and turn into each other while the fifth body remains
stable). The continuity of world’s magnitude is premised on that of
body/bodies. Yet bodies in the world move, and motion is from or to some-
thing. How can this changing world be continuous? Aristotle’s solution is
that there is prime motion, i.e., that of the sphere, which moves in a circle.'?
That which is cyclical reverts on itself and has no termination. It is continu-

ous without qualification. Hence,

of that which moves, only that which moves in a circle is continuous in such a way that it is

always continuous with itself. This, then, is what produces continuous motion, namely, the

body which is moved in a circle, and its movement makes time continuous."?

Such is the motion of the sphere. So, it is the motion of simple bodies as they
revert on themselves by completing the circle of transmutation. These are
continuous without qualification; they are the causes of continuity for other

things that are continuous with qualification.

W Cat. 4b23-4.
12 Arist. GC 336b3-4: “The movement of the whole is the cause of the continuity.”
B3 GC337a31-2.
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Aristotle’s world is thus a unified whole which is continuous. Its course
does not allow for any pauses, gaps, empty spaces, etc. All quantities in this
world are mereologically unified. Moreover, they are also unified and con-
nected causally so as to represent an unceasing chain of causes and their ef-
fects, as all things in nature are subject to motion (since nature is the princi-
ple of motion). They are thus unified continuous wholes, and these wholes
are linked together in causal chains as things act on and move one another.
Their eternal and unceasing character is secured by the prime and unmoved
mover.'4

Aristotle thus seems to suggest the possibility of different kinds of con-
tinuum when he says that a continuum can be conceptualized in various ways,
although not all these ways are permissible. For instance, in different treatises
he speaks, as I understand it, about the following kinds of continuum: 1. Mer-
cological, i.e., a unified whole made of parts that are causally inapt in respect
to each other. 2. Causal, i.e., a union of things causally linked. 3. Revised Mer-
eological, i.e., a whole whose parts have causal efficacy in respect to other parts.
4. Infinitesimal, i.e., one that is made of indivisibles.

The predominant thread in Aristotle’s theories of the continuous and
continua concerns the mereological continuum as discussed in Physica V and
VI. There he conceptualizes the continuum as a whole whose parts are uni-
fied by a common boundary and contain the infinite. Yet the parts under
consideration are analyzed in a way that does not imply their mutual capac-
ity to act on each other.

Aristotle defines the main terms of his theory of the mereological con-
tinuum. First, things can be together (édpa) or apart (ywplg). To be together
entails to be together in place.” This requires them to have position. What
is positioned in place can touch (4mwtw) or be in contact (&ntépevov). Things
touch when their extremities are together (émrecfat 88 v ta dxpa dua),'
and they are in succession (¢9e&ijg) when there is nothing of the same kind as
itself between it and that to which it is in succession. He defines “in between”

as “that which a changing thing, changing continuously and naturally,

' Phys. 258b30-1: “because this causal relation must be eternal and necessary.”
15 Phys. 226b21-2.
16 Phys. 226b24.
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naturally reaches before it reaches that to which it changes last.”"” Contigu-
ous is defined as that which is in succession and touches.'® Aristotle then tells
us that the continuous (cvveyi) is a subdivision of the contiguous (pgv émep
&xouevdy 1) and defines it in the following way: “things are called continuous
when the touching limits of each become one and the same and are, as the
word implies, contained in each other: continuity is impossible if these ex-
tremities are two.”"” Parts thus joined (and situated next to each other) have
a common boundary (xovdg épog) at which they unite.

This theory is not altogether unproblematic, and there is an ongoing
dispute as to whether it is coherent.?’ One of the challenges is that Aristotle
permitted too many exceptions to the general rule governing continua. This
mainly concerns the term touch. For instance, we learn from Aristotle that
“being in succession” (¢9e&ij¢) is the condition of being in contact/touching
(4mtbuevov).?! Aristotle, however, allows points to touch without meeting
the condition of being in succession. Moreover, what touches must have
magnitude. Yet a point does not. How can it then touch? How can points
be positioned?”* Moreover, for things to touch is to have their extremities
together. However, points do not have extremities. Extremities belong to

things that have a middle, i.e., wholes made of parts.”® Things are in contact

17 Phys. 226b27-9.

'8 Phys. 22726 &ybuevov 88 & &y ek &v dmrTaL

' Phys. 227a11-3: Myw 8 elvou ovveyds Stav TadTd yiwrar xal &v T éxatépov ipag olg

amTovTol, Kol Oome alvel Tolvoua, cuvéynTaL ToiTo O oly oldy Te duolv dvToly elval Tov
p oM p 0 & ovy 9

goydTow.

2 There are a number of studies on Aristotle’s continuum. Bostock’s (1991) study, in my

opinion, incapsulates the ethos of modern explorations of Aristotle’s theory. Among the

most recent attempts to shed light on the subject matter, I would mention Heinemann

(2023). Also worthy of attention is Hasper (2003) along with Jakubowicz (1999).

2 Phys. 227a17-9: “of these terms ‘in succession’ is primary; for that which touches is nec-

essarily in succession, but not everything that is in succession touches.”

2 GC322b32-323a6: “for things to be in contact they must have their extremities together,
only those things would be in contact with one another, which, possessing definite magni-
ly th hing Id b h h hich, p g defi g
tudes and a definite position, have their extremities together.” Owen rightly note risto-

d d a defi p h h gether.” O ghtly d A
tle’s definition of contact; see Owen . : “holding between terms whose extrem-
le’s defi f (@] 1986) p. 246: “holding b h
ities are together, i.e., in one the same place [...] is an unhappy suggestion, since in themselves
extremities can have no magnitude and so no position.”

h gnitude and p

3 Phys. 231a28-9: “that which has no parts (to0 duepoic) can have no extremity, the extrem-
ity and the thing of which it is the extremity being distinct.” How then do they touch?

y and the thing of which h y being d How then do they h?
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when their parts touch other parts. Yet points are wholes without parts.
Therefore, points — and by implication other indivisibles (e.g., nows) — can
only touch as a whole touches a whole. In doing so, they simply co-cluster
and do not make up a magnitude.”

The most problematic aspect of the theory, as far as modern scholarship
is concerned, is that contiguous things that are next to each other and touch
have their extremities together; that is, their limits (i.c., points, nows, etc.)
overlap and hence become continuous. Consequently, terms such as touch,
contiguous and continuous do not have, so to speak, clear conceptual limits.”
This issue pertains above all to geometrical objects but also to material ones.*
For example, two contiguous circles with a single point of intersection appear
to become continuous and hence a unified whole. How can they remain two
circles?”” How are they apart and not together, i.c., in two different places?
Thus, the term contiguous entails continuity. However, all such exceptions
make sense and have a special explanatory role in Aristotle’s theory.

Another thread in Aristotle’s theory is the continuum conceptualized
as causal, which is scrutinized in Physica V11, De generatione and De caelo.
Aristotle argues that two bodies can come together and act on each other so
that they become one through fusion. Once, however, the fusion is com-
plete, they become parts of a whole and lose their causal efficacy. Hence,

“what is next to something and in contact (not forced) with it, is of the same

** Aristotle argues in this context that (Phys. 231b2): “one thing can be in contact with an-
other only if whole is in contact with whole or part with part or part with whole.” As far as
indivisibles are concerned, they have no parts. Thus, Phys. 231b3: “they must be in contact
with one another as whole with whole.”** What would this kind of touch entail? Perhaps
this is a kind of quasi-touching, one that does not manifest full contact? Or, on the contrary,
maybe this kind of contact represents a complete fusion? Simplicius added to this by saying
that partless things (Simpl. Iz Phys. 927.7-9): “will touch upon cach other neither by parts
nor as whole to part, but rather, if [at all, then] as whole to whole, so as to be superimposed
upon one another.”

*» For instance, Aristotle’s examples of continuous things are the following (Mezaph.
1016a1): “a bundle is made one by a band, and pieces of wood are made one by glue.” Yet,
such things can equally well be classified as contiguous (together and touch). Moreover, the
pieces of wood, for example, do not lose their actuality in the whole. Yet, in a whole of a
higher degree they should.

%6 See Jakubowicz (1999).

%7 Shatalov (2020) pp. 43-8.
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kind - if they are fused, they are not capable of being acted on.”® Here we
should add: a part is no longer capable of being acted on by another part. Yet,
he notes, certain wholes are self-moving. That which primarily moves locally
and corporeally must be either in contact with or continuous with that
which is moved; the things moved and the movers must be continuous or in
contact with one another, so that together they all form a unity.” In this
case, the union is such that both the mover and the moved retain their ca-
pacities to move and to be moved while being causally connected and uni-
fied. Here the terms used, e.g., dua, dmtépevov, auveyng, etc. are the same as
in the theory discussed in Physica V and VI. Thus, Aristotle continues:

that which is the first mover of a thing —in the sense that it supplies not that for the sake of
which but the source of the motion - is always together with that which is moved by it (by
“together” I mean that there is nothing between them). This is universally true wherever
one thing is moved by another.

He argues that this pertains to all kinds of change (i.c., in the category of
quantity, quality, and place). For instance, “both that which causes increase
and that which causes decrease must be continuous; and if two things are
continuous there can be nothing between them.”' Here it seems that we
have a slightly different and perhaps simpler understanding of continuous,
defined by the notions of being together and having nothing in between.
And here he does not add the clause “of the same kind” so as to make “having
nothing in between” identical to “being next to” or “in succession.” Never-
theless, we may assume that “having nothing in between” here is a prelimi-
nary and incomplete definition of “in succession.”

The problematic aspect of continuity reaches its high point in Aristo-
tle’s theory of the causal continuum. For instance, in the theory of touch in
De Generatione et Corruptione, where what touches does not always need to
be touched in return, the contact is not necessarily reciprocal so as to ensure

that the prime cause, the one that initiates a causal chain, acts without being

2 Phys. 212b30-3.
» Phys. 242b59-63.
30 Phys. 243a32-4.
31 Phys. 245a15-6.
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affected.” If to touch is to have extremities together, and if what touches is
not itself touched, the original definition of touch simply does not apply
here. In this way, continuity seems to be secured without touch.

Moreover, it appears that things capable of self-motion are mereological
compounds whose parts retain their causal efficacy and can act on other
parts so as to set them in motion. It is intuitively clear that parts of a self-
moving unified whole can act on each other, e.g., one part of a human body
can both act on and be acted on by another part of the same body. The parts
under consideration will still remain continuous, sharinga common bound-
ary, being divisible into divisibles, etc. The part which represents the prime
mover is such that it acts on other parts non-reciprocally, without touching
them. Moreover, things that are unified as parts of a causal relation, one that
is not made into a mereological whole, preserve their independent existence
otherwise. Hence, they are both together and apart. The bottom line, how-
ever, is that a causal continuum is — perhaps paradoxically — a unified whole,
whether it is mereological or not, whether its existence is fleeting or lasting.

Yet Aristotle also envisions the possibility of thinking, though incoher-
ently, about a continuum made of indivisibles, e.g, of points, nows, etc., as
touching and being next to each other, and having a common boundary. The
possibility of this latter continuum is ruled out (&8bverrov ¢£ adiuipérwy eivai
1 ovveyée)* by Aristotle for two reasons: first, that it is impossible to con-
ceptualize indivisibles as being next to each other or in succession;* and sec-
ond, that it is impossible for continuous things (i.c., divisible into divisibles,
infinitely divisible) to be divided through and through so as to arrive at divi-
sions or limits (e.g., points, nows, moves, cuts, etc.), since extended things are
not made of these.”> One of the aims of Physica VI, in particular, is to refute
the theory of a temporal continuum made of infinitesimals. Aristotle’s cri-
tique of this theory and the fact that he keeps coming back to it in different
parts of his treatise suggests that such theories may have been entertained

either by his predecessors or his contemporaries.

32 GC 324a34-5.
33 Phys. 231a24.
34 Phys. 231b6-10.
3 GC 316a25-34.
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It is the first kind of continuum in Aristotle’s thought that represents a
theoretical orthodoxy, i.e., a full-fledged theory which was the subject of schol-
arly scrutiny. The second and third kinds remained somehow underdevel-
oped. Marmodoro rightly pointed out that the theory of causal union needs
some further metaphysical justification.* On the other hand, Aristotle con-
ceptualizes the fourth kind as a sheer impossibility. Yet, at the turn of the first
millennium, a mysterious thinker of Neopythagorean extraction offered an

account of an infinitesimal continuum. To this theory I shall now turn.
2.The Time and the Now in Pseudo-Archytas

Pseudo-Archytas, a Neopythagorean thinker whose identity was concealed
behind a pseudonym (i.e., Archytas),”” was active during the first century
BC. He seems to have had a particular agenda in mind, i.e., to correct “mis-
takes” made by Aristotle.®® Those mistakes were apparently associated with
Aristotle’s betrayal of his own allegedly Pythagorean roots. Aristotle was in-
deed critical of various philosophers among his predecessors and contempo-
raries, including those whom he called “Pythagoreans.” Most likely, by this
name he lumped together such thinkers as Archytas, Philolaus, and Eurytus,
among others. Yet it is also clear that some of Aristotle’s own philosophical
underpinnings were Pythagorean.”” This becomes obvious once we investi-
gate his theory of time, which he defines as a number of some kind. By doing
this, he aimed to present time as limited and knowable through number. It
is thus evident that Aristotle’s epistemic commitment to number as a prin-
ciple of knowledge was Pythagorean.® Aristotle’s ontology of number, how-
ever, was by no means Pythagorean and was considered heterodox by the
Neopythagoreans. As one of the main proponents of Neopythagorean
thought, Pseudo-Archytas’s reassessment of Aristotle’s thought sought to

3¢ See Marmodoro (2007).

37 Archytas was Plato’s contemporary and one of the Pythagorean thinkers of the first gen-
cration of the Pythagoreans. See Huffman (2014); Horky (2021). Cf. also Ulacco (2016).
38 bid., p. 202.

% See Goldin (2016).

“ Ibid., p. 695.
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bring the heritage of the Stagirite back to its roots and, in this way, to make
his revised theory of Aristotle sound authentically Pythagorean.

Pseudo-Archytas’s approach to Aristotle was, not surprisingly, either
antithetical to or corrective of Aristotle’s theories. Pseudo-Archytas’s theory
of time, in the framework of his agenda of reassessing Aristotle’s theory, of-
fered an account of what we might call an infinitesimal continuum, i.e., one
made of indivisibles. This account aimed, above all, to express an authenti-
cally Pythagorean way of thinking about the subject. However, it was also
clearly antithetical to that of Aristotle, since it sought to present as a matter
of philosophical orthodoxy what Aristotle thought of as the product of an
aberrant mind, i.e., a sheer impossibility.

Let us now review Pseudo-Archytas’s theory of time and how it relates
to his theory of the continuum. What first captures our attention is that
the issues of time’s being and of the temporal continuum in Pseudo-Archy-
tas’s discourse are linked to the now. On the one hand, he tells us that “the
now always was and will be and will never fail.”*! Moreover, he also says
that “there was never nature when there was no time, nor movement, when
the now was not present.”* In addition, the now is the only part/aspect of
time “which appears to exist,” even if it exists as something which is partless
and which retreats, simultanecously with its being, into non-being.* By im-
plication, existing/moving things must exist in the now, since they cannot
exist in that which is not. Yet Pseudo-Archytas speaks of the now as both
partless and indivisible.* To move or to change in the now or in an instant
was a sheer impossibility for Aristotle.” Pseudo-Archytas, on the contrary,
seems to suggest that to exist (i.c., as incomplete actuality, to move) is to
move in the now. Again, according to Aristotle, the now is not subject to
motion except accidentally.® Pseudo-Archytas accepts this, but with qual-

ifications, i.e., attributing ontological stability only to the higher phase of

41 Ps.-Arch. Fr. 30.9.

“2 Fr.30.7-8.

“ Simpl. In Cat. 354.10-12.

* Gepic kol ddwlpetoy.

* Phys. 234a24: 6118’ 00B8v v ¢ viv xwvettau. Cf. Sorabji (1983) p. 14.
 Phys. 240b8-9: 15 apeptg ovk EvdéyeTou xiveloBou TNy xorre cupfBelide.
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the now, while, as far as its lower phase is concerned, the now seems to be
subject to motion.

With regard to the higher and lower phases, it should be noted that
Pseudo-Archytas’s Pythagoreanism was Platonizing: his commitment to
Plato’s two-world metaphysics is clearly seen in his extant treatises and in dox-
ographic reports concerning him.*” He also rejected Aristotle’s theory of ho-
monymy. Hence, things of the intelligible world and of the sensible world do
not fall under different genera of beings. So, their name and the account of
their substance remains the same. Nevertheless, they exhibit different charac-
teristics in respect to their instantiation (in the intelligible and the sensible
worlds) and represent different phases of the same entity. This is applicable to
time and the now, which therefore have higher and lower phases.

Pseudo-Archytas in this context states that:

the now, being indivisible, is <already> in the past while being spoken of and apprehended,
and does not stay (10 yip VOV, dueptc 8v, Aeyduevov dua kel voovpevoy TapeAlvbey xal ovk
¢oTwv mapoévov). For it is continuously becoming and is never preserved according to num-
ber, yet it is indeed so according to its form (ywbpevov yap ouvey@g O oo piv oddémoxa
opletar ot &piBudy, xatd pévrorye & eidog). The present time, which is now, and the future
are not the same as the past; the one has gone and is not anymore, the other, having been
apprehended and become present, has passed by (6 yép éveatag viv ypévos kel & uelhawv odx
oWy 6 a0TOG TQ) TPOYEYOVOTL- & UEV Yap GTOYEYOVEY Kal 0DKETL BT, & 8% dua vooLuevos Kol
EVETTOICAC ﬂdp@anev). And thus, the nows are always continuously linked together, becom-
ing and perishing at every changing moment (xai obtowg del cuvamTeL T VOV Guvexdg dAho Kal
&Xho ywdpevdy Te kol dBetpduevoy), yet the form is the same (ke pévror ye 0 €idog).

In this passage, the now, as far as its higher phase is concerned, is always the
same, since it preserves its form (i.c., kT 70 €id0), and it is always one thing
after another as far as its lower phase is concerned (i.e., ka7’ &piBuév). Pseudo-
Archytas thus does not follow Aristotle and does not entertain the idea that
the now is not subject to change, except accidentally, or that it does not move
(from or to opposites, progressing part by part) but rather has
moved/changed without ever being in the prosses of changing.*” On the con-

trary, he insists that we should understand the lower now as subject to

¥ Edited by Thesleff (1965) and Szlezik (1972).
8 F7.29.12-8.
* See Sorabji (1983) pp. 10-3.

58



Sergey Trostyanskiy, Indivisibles and the Temporal Continuum

motion/ change, i.e., as a moving thing, while suggesting that its motion is
swift (either due to or despite its partlessness).

The now is fleeting and swift. The argument associated with the fleeting
now is very interesting. It appears in the philosophical tradition of the pre-
vious centuries;*” and it will reappear again in the following centuries.”'
What it tells us is that the mind is always a bit behind in registering the nows
(i.e., the lower nows that are always one thing after another, perhaps due to
the speed with which the now comes-to-be and ceases-to-exist. We may not
immediately infer this swift character of the now from its partlesness; this is
because the faster and the slower, according to Aristotle, belong to things
that move in time by traversing a greater or lesser distance in time. And mo-
tion is gradual, i.e., a part by part transition from or to something. The now,
on the other hand, is partless. Consequently, its apparent motion cannot be
fast or slow. And if it moves by jerks, in that is has moved without ever being
in the process associated with a gradual transition, it will be neither swift not
slow but rather timeless (i.e., instantaneous and sudden). What Pseudo-
Archytas asserts, however, is that the lower nows become and cease and that
this becoming can be grasped by the mind and expressed in speech but not
simultaneously with its passage or, rather, with its having become. Yet the
now, contrary to Aristotle, moves, and its motion is swift.

What is important is that swiftness does not allow the now, i.e., the only
real thing as far as time is concerned, to be in existence for more than an
instant. The previous nows are no longer in existence, while the present now
has expired before having been apprehended. Therefore, all that is real in
time (as far as the lower aspect of the now is concerned) is unreal, since it
does not stay but ceases (or has ceased) instantaneously. Yet, as far as its
higher phase is concerned, the now is motionless and real. The now appears
to be both the motionless principle of time (responsible for time’s genera-
tion) as far as its higher (i.e., formal) phase is concerned and also the moving

element of time at the lower phase.

50 Marc. Aur. Medit. 4.48. Cf. Rist (1969) p. 286.

5! Basil, Hex. 1.5.23-5: “Is not this the nature of time, where the past is no more, the future
does not exist, and the present escapes before being recognized?” (H otiyt Totottog 6 ypévos,
ob TO ptv maperbov Adavioln, & 0t uéXhov obmw mhpeoti, TO Ot Tapdv mplv Yvwobival
Sedidpaorcer T aloBnary;).
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What can we make of its swiftness? The now is continuously becoming.
It is subject to motion. As such, it must traverse a certain magnitude and
touch parts of it with its own parts, as per Aristotle’s suggestion. Moreover,
the now, gua subject to continuous change, cannot make leaps by simply dis-
appearing from one place and reappearing in another, since that would indi-
cate that its motion is discrete. Yet, gua indivisible, it cannot move part by
part by touching parts of a magnitude, etc. At this point, it may seem that we
have reached an impasse, since it is clear that the lower now does not move
by jerks. The lower now is not one but many. Hence, it cannot be just the
same now disappearing and then reappearing again without ever being in
motion. We may, however, take a different route and, as per Iamblichus’s
suggestion, argue that the now by merging with motions becomes extended
while retaining its partlessness. Moreover, at this point it is not clear how
something partless can be ‘together with’ and ‘next to’ another partless thing,
how they can touch so that their extremities are together, etc.

More interestingly, it appears that Pseudo-Archytas does not accept Ar-
istotle’s thesis, according to which the now is a mere limit (wépoc) and divi-
sion of time, a boundary (8pog) which separates the proper parts of time;*
and that the now itself it is not a proper part of time. Aristotle argued that a
part is measure of a whole and that into which a whole is deconstructed. Yet
time, according to Aristotle, is not made of nows (i.c., of limits) and is not
measured by nows.”> He also argued that the now, i.e., the instant of time, is
not subject to motion, and nothing moves in it.** Instead, things move in
time. The now is thus neither an actuality of its own kind (since its potenti-
ality precedes actuality and since it is actualized by the mind) nor an incom-
plete actuality.>

Both Aristotle and Pseudo-Archytas classify time as a kind of number

and the now as that which is analogous to the unit of number. Yet Aristotle’s

52 Metaph. 1022a4-12. The limits mark off the boundaries of cach thing.

53 Thus, see Phys. 218a8: 6 8¢ ypdvog ob Sokcel cuykelohour éx Tav viv.

5t Phys. 2408-9. CE. Bostock (1991) pp. 201-3.

55 Here we should recall Simplicius’s comment about Aristotle (/z Cat. 351.4-8): ““And,’
says Iamblichus, ‘the Peripatetic opinion seems to have deviated from the Pythagorean in-
struction. The reason for this is that the recent [thinkers] have not held that the same view
of number and movement as the ancients, but think that they are accidents, and consider

3%

them to be externally adventitious, whereas [the ancients] regard them as substantial.
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number of motion and its unit are motionless. This was the opposite of the
Pythagorean theory of the moving number and its monad.>® Once again, Ar-
istotle’s allegedly Pythagorean background with regard to the epistemic role
of number and its unit in science were in conflict with his non-Pythagorean
ontology of number.”’

Overall, the excerpt from Pseudo-Archytas quoted above seems to pre-
sent us with a theory which is antithetical to that of Aristotle. Yet the phrase
that comes next may suggest that Pseudo-Archytas, on the contrary, accepts
Aristotle’s thesis about the now: that it is a mere limit of time. At least, Sam-
bursky’s translation gives us that impression: “every now is a partless and in-
divisible limit of the former time and a beginning of the future.”® This sen-
tence can, indeed, be understood in the Aristotelian sense. I think, however,
that this conjecture is mistaken. Pseudo-Archytas’s now is the Pythagorean
unit of time. And a unit/monad is spoken of as either the principle of a thing
or as the smallest indivisible part/element into which a whole is decon-
structed. It is an actuality of some kind. At least, it is an incomplete actuality
at its lower aspect or phase (as extension, in the sense of an offshoot of be-

ing). Finally, it can also be understood as a mere limit or division.

5¢ lambl. De An. 4.6-9.

57 Simplicius restates Pseudo-Archytas’s definition of time as: “a kind of number of move-
ment and the general interval of the nature of the universe (xwvaoids Tig dpiBuds 7 kel kebEAw
SiboTapa Tég 6 TavTdg dvatos)” (In Phys. 786.12-3). He also tells us that (In Phys. 786.14-
8): “the divine Iamblichus in his first commentary to the Cazegoriae [...] interprets the def-
inition <by pointingout> that the movement referred to here is not <some random> move-
ment among many movements (for the others too require time) [dg xwvioewg pév elpnal
Twog odyl wdg T@v ToA@v (al yip dAhat ypdvou Aehetyovran)] nor is it the communion of
many movements (for such a communion would not be one) [008¢ Tiig Tév moXA@V
xowotrog (et yép ov pla)], but he refers to the movement which in reality is one, and
which exists prior to all the others, as a kind of monad of motions (4X\& T7¢ 7@ 8vT1 g kol
TRT@Y TGV dAAwy Tpoimapyovay olov povados Té@v kviioewv).” “A kind of number of move-
ment” entails the presence of some particular movement. The meaning of “a kind of num-
ber” is clearly attached to a kind of movement. What can that primary motion be?
Tamblichus gives us the following solution to the issue at stake ({7 Phys. 786.17-20): “This
is the first change of the soul growing out of the projection of thoughts; it is justly primary
and the cause of all motions. The number of this motion does not originate as something
secondary or from outside, as Aristotle believes.”

%8 Fr.29.19-20.
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The role of the now in time’s being and generation, according to Pseudo-
Archytas, is analogous to that of the unit of number. This, we may reasonably
suggest, seems to imply that the now, which he also calls present time, is either
an actuality (qua form/universal) or an incomplete actuality (qua numerical
differentiation and gua subject to change) or even a potentiality (gua limit).”
On the other hand, for Aristotle, limits and divisions are present only poten-
tially (8" évumdpyet Suvayet),® and their actualization is premised on the activ-
ity of the thinking mind (which can impose limits and make the duration of
motions quantifiably assessable). They are not subject to motion/change.
Their being is therefore shattered by the lack of actualization.

As far as Pseudo-Archytas’s now is concerned, it is clear that the formal
now is not a limit in the sense of a boundary. Pseudo-Archytas elsewhere
spells out his theory of form/universal and maintains that the form is not a
mere limit.*! What about numerically differentiated nows? Iamblichus’s ex-
egetical comment on Pseudo-Archytas’s discourse is important in this con-
text, since it highlights the role of the limit of time.

Time is continuous, but it is not held together by a permanent becoming and perishing of
the limit. The limit is at rest in its own form in order to be indeed continuous and always to
remain so. In another context the now is seen as something which successively becomes dif-
ferent numerically.?

We need to bear in mind that Pseudo-Archytas’s now, as well as his theory
of time in general, seem to bifurcate or even trifurcate. Hence, the now can
be understood under one aspect as principle (qua pre-existing and as it “en-
compasses in itself <the essence of time> and produces it out of itself,” per-

haps, as something similar to Philolaus’ limiter),” and under another as part

5 Fr. 6.12-5.

© Metaph. 1051a23-4.

¢! Fr. 38.10-2 (trans. by P. Horky): “for the Form (¢ €idog) is neither a limit nor a boundary
of the body (otte mpag otuotds totwy obte 8pog), but only an imprint of being, insofar as it
is existent (TUmwaig 16 dvtog, 7 8v EoTwy).”

© In Cat. 355.25-8: ouvexig ¢ éoTtv & ypbvog, oD pévrol St ThpaTog Gel yrvougvou Kal
GTONAVUEVOL TVVEYETAL E0TYKEY Yap TODTO &V TG olkely €ldel, e kel 8vTwg 7] Guveds kel del
ovvenTaL. Tept Ao 08 viv Bewpeltan T kot ptBudy dXho kol &Xho yvbuevoy.

% In Phys. 355.20-1: Tiv a0t0d & tavtd mepiéyov kol mapexduevoy ¢ éavtot. Cf. Huffman

(1993) p. 121.
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(qua being identical to present time: 6 y&p éveatig vdv xpévog), and, in yet
another context, also as Aristotle’s limit (i.e., a mere boundary). Iamblichus
makes multiple comments on Pseudo-Archytas’s theory in an effort to clar-
ify it. While interpreting Pseudo-Archytas’s statement, he takes the term
limit as capable of designating not a mere boundary but also a principle and
part.®* Consequently, this term in Pseudo-Archytas’s discourse is not tied to
the meaning attributed to it by Aristotle.

3. Temporal Continuum

I assume that one of the keys to Pseudo-Archytas’s understanding of time
lies in his reassessment of Aristotle’s theory of the continuum. It is premised
on a different understanding of continuity and continua. Let us first revisit
what Pseudo-Archytas says about the now: “It is <already> in the past while
being spoken of and apprehended, and does not stay.”® Here two things
come about together (édpa): that it is spoken and apprehended and that it is
already gone. Again, one way of interpreting this passage is by assuming that
Pseudo-Archytas’s now cannot come-to-be and cease-to-exist gradually, so
that the mind can register the successive steps of its coming and going, It is
sudden.® Perhaps it is not in time. It does not come (or is not coming) but
perhaps has come.” On the other hand, the passage may also entail that the
mind fails to grasp it instantaneously, i.e., as it has passed. Yet it is a part of
time. Perhaps the mind grasps it not through a kind of contact (or intuition)
but through an inference.®® This thread may thus run counter to Aristotle in
that it apparently attributes to the now the status of a part proper but denies
the possibility that the mind can grasp the now and stabilize it in imagina-

tion simultaneously with its passing (or, rather, having passed).

 In Cat. 355.25-7.

& Fr.29.12-3.

¢ Sambursky (1971) p. 14, makes an inference about the now’s non-existence based on the
premises of its indivisibility and transient mode of existence: “the present, too, is unreal be-
cause it is a point and indivisible.”

%7 See Sorabji (1983) pp. 10-3; Sorabji (1976) pp. 69-89; Kretzmann (1976) pp. 91-114.

¢ Sextus Empiricus has a similar thread which states that the present (now) is beyond the
grasp of the mind (i.c., dvemvénrog) due to the rapid flux of things in the world. Cf. Sext.
Emp. Pyrrh. hyp. 111 19.145.
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More interesting is Pseudo-Archytas’s understanding of épe in this con-
text. According to Aristotle, things can be together (due) and apart (ywplc).
To be together entails to be together in place.®” This requires things that are
together to have position. Some indivisibles have position. Iamblichus’s re-
port tells us that Pseudo-Archytas’s now, which “successively becomes dif-
ferent numerically [...] has acquired a position and possesses an order with
regard to becoming.””® We should not infer from Pseudo-Archytas’s state-
ment about the now and the act of apprehension that they are together in
the sense of both having position, being in the same place, etc. The meaning
of dua in this context is that of simultaneity. What is important here is that
Pseudo-Archytas’s discourse in this clause shifts so as to incorporate the
terms of Aristotle’s orthodox (i.e., mereological or causal) theory of the con-
tinuum. What we can infer from this is that nows of the lower phase of time
have position.

That which has position, according to Aristotle, can touch (émntw) or be
in contact. Things touch when their extremities are together (drreafai 8¢ 6
o dcpo der).”! But how do indivisibles touch? Indivisibles have no extrem-
ities. Aristotle’s odd idea that a point which is indivisible and, by implica-
tion, without extremes can touch another point was useful in explaining how
things can be or become continuous (have extremities together or share a
common boundary) when their extremities come together and merge. In
this case, however, touch entails unification. Yet the idea of a whole without
parts and thus without boundaries touching another partless whole (so as to
merge with it), as strange as it secems, apparently allowed for exceptions to
the rule that to touch entails the necessity of having extremities. Pseudo-
Archytas’s xal obtwg del uvdmTel TO VOV ovvexd seems to lie along the same
lines by allowing a partless (duepéc) now to touch the now which is appar-
ently next to it. It is important in this context to find out whether Pseudo-
Archytas’s nows simply co-cluster at the same indivisible instant or, instead,

appear to be arranged in a successive series.

@ Phys. 226b21-2.
7 In Cat. 355.27-8.
7' Phys. 226b23. See also Phys. 231a22-3: amtépeva 8 v dua.
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Pseudo-Archytas does not mention another term explicative of Aristo-
tle’s theory of the continuum: é¢eijc. According to Aristotle, in order to
touch, things (parts of a whole) must be next to each other/in succession.

Aristotle defines ¢de&fi, i.c., “in succession” in the following way:

A thingis in succession when it is after the beginning in position or in form or in some other
respect in which it is definitely so regarded, and when there is nothing of the same kind as
itself between it and that to which it is in succession, e.g., a line or lines if it is a line, a unit
or units if it is a unit, a house if it is a house (there is nothing to prevent something of a

different kind being between).”

To be next to something, to be able to create a successive series, means to
have nothing of its own kind in the middle (in between). If there is a middle,
there are extremes.” So, the presence of quantities in succession, e.g., num-
bers in a numerical series that are next to one another, rules out the possibil-
ity that a quantity of the same kind, e.g., another number, can lie in between.
Although Pseudo-Archytas did not use the term é¢eéiic, we nevertheless
learn from Iamblichus’s report that he apparently did use Aristotle’s defini-
tion of édekijc (as that which has nothing in the middle which is of the same
kind) by saying that “the different nows are not separated from each other
like the monads, because nothing falls between two nows which is not itself
anow.””* This phrase, however, needs some clarification.

Firstly, the phrase may indicate that there is nothing between two
numbers which are next to one another in a numerical series, e.g., 2 and 3.
Yet the notion of monad is indeterminate in this respect. It may stand for
the building-block of number, i.e., its element. In that sense, any randomly
picked monad may not necessarily be next to another monad. Therefore,
between two monads, for instance, one that initiates and one that com-
pletes a number, there is a number and, hence, many monads (e.g., between

the monad that initiates number 22 and one that completes it). By contrast,

72 Phys. 226b34-227a4: dekiig 0% ol petd T dpyiv dvrog 1) Béoel A eldel 7} M hw TIvi olTog
GdopioBivtog undv puetTabd ot T@Y fv TadT® Yever xal ob édekiig 2oy Aéyw O olov ypauun
Ypopuiis A ypoupe, 7 povadog povig A povadec, 7 oixlog okla: 4Xho 8’ 0088 kwhvet petTabd etveu.
™ Phys. 226b27-9.

74 Phys. 226b34-227a4: ob yap g ai povadeg dieotraaty EXMAwY, obTe kol Té viv- o) Yip
TopeuTiTTTEL TU peTalkd TGV VOV, & W) VOV £07TL.
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there is nothing between two nows that is itself not a now in the sense that
there is no time apart from nows, no time which they delimit, since they are
not limits but parts. Consequently, there is no time apart from a successive
series of nows. This is one possible meaning of the phrase.

Secondly, the phrase may indicate that whereas monads are discrete (in
that two monads that are in succession have nothing in between them), time
is continuous; and thus between any two nows there is time and hence an
infinite number of nows. Therefore, any definite (delimited by two nows)
stretch of time, no matter how small, contains a (potentially) infinite num-
ber of nows in between, since time is continuous and thus divisible into di-
visibles, i.e., infinitely divisible (by the now). Yet, in this scenario, two nows
cannot be in succession. lamblichus seems to suggest that Pseudo-Archytas’s
phrase had the latter meaning by saying that he meant to contrast time as
continuous, i.e., divisible into divisibles, with number, which is discrete.
However, I think that Pseudo-Archytas opted instead for the former mean-
ing, with the aim of presenting time as a series of continuously linked nows.

What is clear, however, is that a series described in this way is quite
unusual, at least from Aristotle’s standpoint. It is a series in which appar-
ently partless nows touch and become contiguous so as to form a common
boundary, etc. The nows are continuously linked together, coming-to-be
and ceasing-to-be, while preserving their form.” Again, if we assume that
ovvantw entails 2debiig here,’ then the phrase will not merely refer to the
now as a limit and unifier of the parts of time, but to the now as a part/el-
ement which is situated next to another now (being together, touching,

being continuous, etc.).” Thus, Pseudo-Archytas infers from a given set of

5 Fr. 29.17-8: xal obtwg del ovvamter TO viv auvex@s dMho xol dXho ywbuevév Te xol

PBepdpevoy, ke pévror e 1o eldog O adTé.

7¢ Indeed, ouvémTw appears to mean “to lie next to”, which is a less refine term indicating the

same thing as é¢ekijc.

77 This conjecture, again, would secem nonsensical to Aristotle, who argues that (Phys.

231b4-6): “if they [i.e., indivisibles] are in contact with one another as whole with whole,

they will not be continuous (8hov &’ Ehov dmépevoy otk EoTat Guvexds); for that which is con-

tinuous has distinct parts, and these parts into which it is divisible are different in this way,

i.e, spatially separate.” He defines continuous is the following way (Phys. 227a11-3): “things

are called continuous when the touching limits of each become one and the same and are,

as the word implies, contained in each other: continuity is impossible if these extremities
»

are two.
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premises the conclusion that one now is continuous with another now, as
suggested by del cuvantel 16 viv ouvey@s. The end of the phrase asserts that
the nows are always one thing after another: &Xho xai 8Xho ywopevéy Te xal
$Oerpduevoy.

This last phrase may also imply that the nows must be in succession
and that the now comes (or perhaps has come) and then ceases at the now
which is next to it. This conjecture would seem like sheer nonsense to Ar-
istotle. It was one of his points of concern that nows cannot be one thing
after another, since that would entail that the previous now must have
ceased at the now which is next to it.”® Yet, the nows are not next to each
other, according to Aristotle.” Pseudo-Archytas, on the other hand, seems
to support the opposite case. At least, we may read his statement as imply-
ing this: that nows are next to each other, touch, create the continuum of
time. Moreover, apparently time is nothing other than a successive series
of nows.* Pseudo-Archytas understood continuous to mean having parts
with a common boundary (xowé tpduata), basically elaborating on Aris-
totle’s (second) definition of continuous.®!

Is time, then, nothing more than a mere successive series of nows?
Pseudo-Archytas makes contradictory assertions about this. In one place, he
asserts that time is continuous, like a line and a figure and place. These are
continuous wholes made of parts. The parts, “when separated, form sections
with a common boundary (t& yip pdpier Toltwv xowe Tuduate Toléel
Stupedpeva); a line is cut by a point, a plane by a line, a solid by a plane.”®
Each part, when separated from a whole is thus capable of preserving its con-
tinuous existence (as a new unified continuous whole). We may thus expect

the now to perform the same operation for time. However, just a few lines

78 Phys. 218a16-20: “The prior now cannot have ceased to be in itself (since it then existed
[of6v Te duer 70 elvau TéTe]); yet it cannot have ceased to be in another now. For we may lay it
down that one now cannot be contiguous to another (201w yip 48bvatov éxdueve elvou
&XMwv T8 vOv), any more than a point to a point (Gomep otrypny otrypis).” Cf. Coope
(2005) pp. 26-30.

7 Phys. 227a4.

80 Phys. 227a6: &xduevov 0% 8 &v édekijc 8v dmnTaL

81 Phys. 227a11. The first definition is that it is divisible into divisibles, i.e., infinitely divisi-
ble. Cf. Phys. 231b16.

8 Fr.30.5-7.
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above we find a contradictory assertion about the partless now, which is the
limit of what has already come about and the beginning of what is about to
come. Pseudo-Archytas tells us here that the now is like “the point of a
straight line which is broken, <namely the point> at which the breaking oc-
curs and which becomes the beginning of one straight line and the end of
another.”® What does this mean?

Perhaps following Aristotle, he meant to say that chopping off a con-
tinuous and uninterrupted whole is the operation performed by the mind
when it aims to identify the limits of a continuous whole so as to apprehend
it qua quantifiable? Otherwise, if it is chopped off in the sense of being actu-
ally divided or interrupted, the whole will no longer be a whole, one, contin-
uous, etc., since its quasi-parts will no longer have a common boundary but
will turn into separate and dissociated entities that are not together. It will
become a sum of some kind. Time in the latter scenario will not be continu-
ous. Yet we learn that nows are continuously linked. This linkage is the con-
dition of time’s continuity.

Moreover, if time is something other than a series of nows, and if it is a
continuous whole made up of parts, what are its parts? Pseudo-Archytas
mentions the present, the past, and the future parts of time. He also indi-
cates, however, that these parts or, rather, qualities of time (i.e., expired-ness
and not-yet-ness) are nothing other than different modalities of the now at
its lower phase when it is self-differentiated, multiplied, etc., without becom-
ing indeterminate due to the linkage which assures continuity. Hence, time
is and is not something other than a series of nows. This tension runs
through the entire fragment.

It is important to note, however, that the higher now, the one that is
the same in form, seems to assure the unbroken continuity of the lower nows
that are always one after another, along with their unceasing cessation.
Iamblichus calls this now the principle of time, that from which time
stems.®® Yet he also notes that it functions as the efficient cause of time as
things that become touch this now (of the higher phase). It scems to act on

them. On the other hand, the lower now may also be understood as having

8 Fy.29.20-30.1.
8 In Cat. 355.32.
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efficacy to transmit its form to the now which is next to it, if we assume that
nows are next to each other. It would therefore be reasonable to suggest that
the previous now does not cease or has not ceased at another now but rather
into another now, i.e., it acts on the now next to it in the series, so as to in-
troduce its form into it. Hence, this continuum will no longer represent a
mere mereological continuum (i.c., a whole of parts that are not causally
linked) but rather a causal continuum, i.e., a series/chain of some kind.

The most puzzling aspect of Pseudo-Archytas’s theory in this context is
associated with the following situation: let us we assume that nows are indi-
visible and that they are always other and other; let us also assume that nows
are next to each other and share a common boundary. Yet nows gua indivisi-
bles have no boundaries, and they can touch one another only as a whole
touching a whole. They must then merely co-cluster so as to be simultane-
ous. A possible solution to this puzzle is to assume that they are not indivisi-
ble. That, however, would run counter to Pseudo-Archytas’s attribution of
the property of indivisibility/partlessness to the now (and time) at its lower
phase.® On the other hand, we may also understand a kind of continuum de-
scribed in this way as a causal continuum in which the now is such that it does
not cease (or has not ceased) in itself or at another now but rather into another
now in the sense of acting on what is next to it in the series, so as to introduce
the form of time into it, at the instant of its cessation. So far, we have learned
that the now is subject to motion. It must therefore be moved by something
and must have a capacity to be acted on or moved. In this scenario, the tem-
poral continuum is causal. Yet this understanding tacitly presupposes the ex-
istence of something in the series that is to be acted on so as to be actualized,
something that is not yet a now but can potentially become one.

Aristotle did not reject the idea that the parts of a continuum can act
on each other gua parts. Moreover, we should not rule out the possibility of
two separate things being causally linked before they are unified as parts of a
continuous whole. The problematic aspect associated with such a theory is
that it must loosen the unity and, instead, argue for a multiplicity of subjects
that come into contact, act on one another and cease into one another. Yet

Pseudo-Archytas’s intention may have been to argue that unity proper is

5 Fr.29.11-2.
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seen in the formal now (i.c., at its higher phase), whereas numerical differen-
tiation is true of time at its lower phase. He perhaps meant to say that at the
lower phase the now must be dissolved into a multiplicity of ontologically
related and yet separate nows.*

Again, the theory understood in this way must assume the existence
of the future now in a series, one that is next to the present now and is
subject to being acted on by the present now so that it may cease into this
future now. This assumption will, in turn, involve many difficulties.*” Nev-
ertheless, this train of thought has its roots in Neopythagorean philosophy.
One way of thinking of it is to assume that nows are prearranged in the
form of an already existing and stable serial order. Iamblichus refers to this
as a pre-ordained order of becoming.*® This ordered series could perhaps
experience cessation, one now after another having been removed from the
series while expiring or having expired. Another possibility is to think of
the previous now as capable of self-augmentation, in which case there will

be no pre-existing now in the series to be acted on so as to be actualized.
4. The Flow of Quantity and Numerical Continuum

In this context we should perhaps dissociate ourselves from the Aristotelian
versions of continuity, whether mereological or non-mereological. Instead,
we should direct our gaze to the Neopythagorean theory of the continuum,
associated with the notion of the moving monad. It will not be out of place
to call this continuum mathematical. For instance, time, according to
Pseudo-Archytas, is a kind of number.*” What is number? Unfortunately, we
only possess a set of scattered remarks by various doxographers on Pseudo-

Archytas’s theory of number. These remarks do not allow us to reconstruct

8 See Marmodoro (2007) p. 225.

¥ We should bear in mind that this theory is paradoxical in that it implies that the now
which is next to the current now must pre-exist it, so that the current now can cease into it.
However, it is also clear that the nows, according to such a theory, cannot be together, since,
as Aristotle persuasively argues (Phys. 218a11-6): “the nows too cannot be together in rela-
tion to one another (dua pév &Mowg), but the prior now must always have ceased to be
(806pOu 8% dvdryxcn del T TpdTepov).”

8 In Phys. 786.20-2.

% In Phys. 786.12.
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his thought on this matter. Yet we may turn for help to Nicomachus of
Gerasa, another Neopythagorean thinker of the first/early second century
AD. Nicomachus gave us three commonly accepted definitions of number:
number is (1) alimited multitude or (2) a combination of units, or (3) a flow
of multitude (i.e., quantity) made up of units.” Number therefore is that
which is limited by a limit; it is a collection of monads; and, finally, a flow of
quantity. Time as a kind of number, by implication, must be cither a limited
(by the nows) multitude, or a collection/combination of its units (the nows),
or, finally, a flow of the now/nows.

Whereas the first definition corresponds to a commonly accepted no-
tion of time as a definite multitude delimited by nows, the second definition
may be legitimately understood as presenting time as a collection of nows.
The second definition of number, and corresponding to it the second un-
derstanding of time, do not imply the necessity of one now ceasing into the
one next to it. The nows, in this scenario, are not causally linked, and the
continuum is mereological. Time, according to the second definition of
number, however, cannot be understood as a number which is in the process
of a constant and uninterrupted cessation of passing nows or of an augmen-
tation by newly added nows. On the contrary, it is perhaps also possible to
conceptualize time in the form of a fixed series of nows, a series which is in-
finite and, yet, pre-existing and therefore allows things that come into being
or move to be contained by this pre-ordained and ordered series of prior and
posterior. This latter conjecture may not immediately accommodate
Pseudo-Archytas’s theory of time. It is incomplete in that it does not account
for the fact that the lower nows come and cease and do not stay, and that
time per extension is immersed in the flow of becoming, turning into “the
general interval of the nature of the universe.”"

What about the third definition and the theory of the continuum
which may be premised on it? Nicomachus himself seems to prefer precisely
the “flow” account. However, the meaning of “flow” (ybue) needs to be qual-

ified. One meaning of it is a confused mass or aggregate. If we assume that

? Nicom. Intr. Arith. 1.7.1.1-2: *ApiBuds ot mhijog dplopévoy 7| povadwy cbotnpa 7
TOGOTNTOG YOUL £K UOVAOwWY TUYKElpeVOY.
*! In Phys.786.13.
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Nicomachus’s definition makes use of the term flow in the sense of aggre-
gate, then number is an aggregate of monads. In this case, the ovykeipevov
may be indicative of that which is a sum, etc. Moreover, it may also be used
in the sense of continuous and without interval or pause, thus indicating that
the monads are continuously linked. This, in turn, implies a multiplicity of
monads. They cannot comprise a mere aggregate, i.e., some sort of unordered
and random constellation. A series of the nows is framed in an ordered se-
quence (of prior and posterior or earlier and later) or, at least, presupposes
the presence of such a sequence. However, having appeared together with
the flow, the sum or aggregate (which is also continuous) should contain the
infinite or indefinite, which is what makes it appear fluid-like. What is im-
portant in this context is the tacit premise that the flow of the multitude is
a collection or composition or a continuous linkage. This entails the pres-
ence of many monads.

The other meaning of the flow is associated with motion or, in other
words, with the lack of ontological stability. Things of this world are flowing
in the sense of not being able to preserve their unitive subsistence, to be pre-
sent as simultaneous wholes, in the sense of gradually slipping into indeter-
minacy, etc. This, in turn, implies the presence of a flowing or moving sub-
ject. Another word with a similar meaning which is often used in the litera-
ture on the subject of time is peiv, i.e., “to flow” or “to stream.”* This mean-
ing also connotes that the subject is progressing or moving, making a gradual
transition from or to something. However, this term may not immediately
connote the unity of the flowing subject. For instance, Pseudo-Archytas
sometimes spoke of time in this sense, clearly indicating that the now at its
lower phase cannot preserve its numerical unity and turns into many.
Iamblichus, on the other hand, classifies generated (i.c., of the lower phase
of) time as flowing (péovrog) and speaks of the now coming-to-be as subject
to augmentation and multiplication.

The difference in the meaning of the term is largely due to variations in
the understanding of unity. Aristotle’s unity of motion, premised on the
unity of the moving subject (whose unity, in turn, is premised on the unity

of parts continuously linked within the whole), is here juxtaposed with the

°2 Gersh (1978) p. 18.
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Neopythagorean-fashioned multiplicity of the sensible subject whose unity
is arguably derivative and participatory (or simply perceptional). In general,
however, the “motion” account of number is normally associated with some
assumed unity of the subject. Nicomachus’s flow of the multitude is out of
the monad (or, the point, the now, etc.).”> Hence, the unity of the flow is due
to the unity of its principle, i.c., its cause or that from which it stems.

Robbins in this context argued that “of the three [definitions of num-
ber, the third definition] is the most truly Pythagorean, and it evidently has
reference to that conception of number as a stream, moving out from the
monad.”* How does he explain it? Robbins envisions it as a series which, like
a stream, proceeds out of unity. The monad then generates number by being
set in motion. Does it mean that the indivisible (and perhaps immaterial
cternal being) is immersed in the flow of becoming and thus starts moving?
We need to recall in this context Nicomachus’s definition of number (and
of the monad of number) as pure actuality and not subject to change. It is
something which abides in eternal repose, whereas the passions or affections
belong to the participant.”

The notions of flow and of the moving number/unit of number here
are not premised on Aristotle’s theory of motion as incomplete actuality but
instead on the Platonic idea of the power of the intelligible to transmit its
efficacy to lower levels. Pseudo-Archytas’s account seems to accept this.
Again, he tells us that the now “always was and will be, and the now will
never fail to change at any changing moment, being different numerically
and the same in its form.” So, it is subject to motion, flow, etc. Yet the form

of the now remains motionless and always the same. This is the reason why

%3 Thus, Robbins (1926) p. 116 tells us that: “in geometry we begin with the point, which is
indimensional. This is the beginning of the first dimensional form, the line, and by move-
ment the point generates the line. Now Nicomachus had a similar idea of the nature of mul-
titude and number; they form a series, as it were a moving stream, which proceeds out of
unity, the monad, just as the point is not part of the line (for it is indimensional, and the
line is defined as that which has one dimension), but is potentially a line, so the monad is
not a part of multitude nor of number, though it is the beginning of both, and potentially
both.”

% Ibid., p. 115.

% Intr. Arith. 1.1.3.10-2. Cf. Simpl. In Phys. 787.17.21.

% Fr. 30.9-10.

73



Aristotelica 6 (2024)

the temporal continuum of nows is not dissolved into unordered multiplic-
ity and unordered magnitude. Moreover, in this scenario, things that move
will be in number, and the now will be the number which numbers, as per
Aristotle.”

How can a number move? The notion of a moving number greatly puz-
zled Aristotle. In one scenario, when a unit is subtracted from, say, the num-
ber 5, what we have appears to be motion/change of some kind. Aristotle’s
point, however, was that motion is in the moving object, which is one and
continuous. Yet number is not one, nor is it continuous. Hence, when the
operation of subtracting a unit from a number is performed, the result is not
a motion but rather generation and destruction, i.e., the generation of a new

1.8 Number therefore cannot be

sum and destruction of the previous tota
subject to motion.

What about the unit of number? Perhaps it can be set in motion? The
absurdity of such an assumption, according to Aristotle, is associated with the
idea that a simple and indivisible unit/monad cannot make a gradual transi-
tion from or to something, since it is partless. At best, it can disappear and then
reappear without ever being in motion. It cannot be subject to incomplete ac-
tuality. By implication, mathematical and the physical entities belong to dif-
ferent subject-genera. In that sense, number and motion are antithetical.

It is worth noting, in this context, the Neopythagorean order of math-
ematical sciences whose common genus is quantity. According to Pseudo-
Archytas, “quantity has produced four sciences: immovable continuous
quantity — geometry; movable continuous quantity — astronomy; immova-
ble discrete quantity — arithmetic; and the movable — music.”” Here two
sub-disciplines, one associated with discrete quantity and another with the
continuous, embrace kinesis. Thus, the mathematical sciences include mo-
tion as their core subject. Quantity is that which is limited by number. Ni-

comachus, on the other hand, speaks of quantity and number as that which

7 Cf. Phys. 220a20.

% Metaph. 1024a12-4.

? Fr. 6.12-5: &md 8¢ To0 Togob kaial Téoonpeg TV EMOTAUGY Egcupinany- TO yap ouveyis
ToodY 7] &ictvertov kel Toel Ty YewueTploy 7 1vertdv kel Toel Ty daTpovoulay: TO 8t SLwplopévoy
7 dxtvortdy evTt kol Totel Tév &pBpNTIKAY 7| KIveTdY TO 88 Siwplouévoy 7 dxlvatéy VTl kel Totel
ToY GpOUNTIKEY 7} KIVATOV Kol TToET TV HOVTTKAY.
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turns infinite magnitude (uéyefog) and multitude (mA#jfog) into limited mag-
nitude (70 TAikov) and multitude (76 mogdy).' It is also clear that, accord-
ing to Pseudo-Archytas, quantity extends it domain into the physical. It can-
not exclusively belong to the mathematical sciences, unless we assume that
all sciences are at their core mathematical. Since this was the original Pythag-
orean ideal, perhaps Pseudo-Archytas silently assumed that quantity was the
common genus of all sciences.

There are further considerations associated with this question. Every-
thing, according to Pythagorean and Neopythagorean thought, is known
through number. This first and foremost implies that mathematical entities
are known through their own principle. Yet this applies equally to physical
realities. How is that possible? To say this is to assume that bodies, motions,
times, etc. are numbers of some kind. Aristotle rejected this assumption as
nonsensical. This did not, however, seem nonsensical to the Neopythagore-
ans. Thus, Nicomachus, aiming to spell out his theory and to incorporate into
it the ancient Pythagorean intuition, asserted that when monads combine,
they introduce shapes — a train of thought associated with the tradition initi-
ated by Eurytus."”" Nicomachus thus spoke about linear number, plane num-
ber, solid number."” Hence, the potential and the actual physicality of num-
ber is implicit in this theory. What is important is that number, in this sce-
nario, is the principle of quantity. Consequently, whatever contains quantity
also contains number. This may also pertain to virtues, etc. It is therefore le-
gitimate to explain matters of ethics, physics, etc. through number.

Nevertheless, the question of how a number moves still needs to be an-
swered. The Neopythagorean number moves motionlessly but not in the Ar-
istotelian sense. It moves in the sense of allowing its lower phase, which de-

limits and orders the infinite/unlimited, to be in contact with the unordered

10 gy, Arith. 1.2.5.2-9.

1% Casertano (2013) p. 360 n. 55, understands this contention as the fundamental point:
“Pythagoreans had a ‘spatial idea of number’, so that number turns into a concept with di-
mensions; and péyeBog is the right word to describe this ambiguous nature, including both
uadnueticd and aioByre couate.”

192 R. McKirahan observes in this context that the Pythagoreans went so far as ultimately to
identify things with number. See McKirahan (2013) p. 182: “The Pythagorean belief that
number is fundamental to everythingled to an attempt to discover the numerical nature of
various things — which consisted in associating or identifying things with number.”
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multitude and magnitude so as to order them in respect to number and, thus,
make them limited, knowable gua before and after, etc. This was the reason
why Iamblichus demanded that we set aside Aristotle’s theory of time as an
accident of motion.'” According to Iamblichus and in agreement with Ne-
opythagorean thought in general, time does not supervene on motion. It is
not that which comes after but rather that which precedes.’®* As such, it or-
ders and measures motion.'” Therefore, it is not something ordered by mo-
tion but instead the principle of order of motion. In Iamblichus’s words:
“time moves as possessing the cause of the activity proceeding outside from
it and perceived as divisible in the movements and being extended together
with them.”'% Thus, it moves motionlessly. It acts without being acted on.
It touches participants without being touched. Here the continuity of the
numerically changing nows is secured by the eternity of their cause. Hence,
the cessation of nows is not interrupted.

But at each phase the relation of the now to motion needs to be quali-
fied. The lower phase of Pseudo-Archytas’s time is marked off by the now’s
cessation or, perhaps, self-augmentation, multiplication, etc. It contains dif-
ference (being one thing after another), the flow of becoming (transition
from one to another), and qualified non-existence. It does not become dis-
solved into the infinite and limitless. The being of time, however, loses its
ontological stability in its lower phase.

Is a mathematical continuum possible in this scenario? Aristotle re-
jected the idea of a mathematical continuum. Number is divisible into di-
visibles, i.e., discrete entities. Yet any continuum, according to Aristotle, is
possible only if it is divisible into divisibles, if the infinite presents itself in it.
So, in order for a mathematical continuum to exist, the infinite must present
itself in number. That would entail the existence of irrational numbers. And,

indeed, at the time of Aristotle, a theory of irrational numbers was

19 Simpl. I Tim. 3.32.4-6: mpdg & xal pbvov 6p@vTeg ol $puatkol Tijg krvjoews adTdV Gribnoay
elvou 0 &ptBunTév, T altiov TolTow kaTISelv 00 SuvnBevTes.

1% In Tim. 3.31.19-27.

' In Tim. 3.31.29-30.

106 Ip Tim. 3.31.32-3.32.2: obtw yop Kol & Ypdvog KWW TOS, 66 Exwy TV alTioy THg évepyelog Tijg
£€w Tpoiobomg &’ adTOD kel Y Telg KIVYTESL epLaTAS Opwiivns kel uvSuaTapévng adTa.
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introduced by Hippasius.'”” Irrational numbers, however, were a major
threat to the Pythagorean theory, according to which number is the princi-
ple of rationality and knowability. Hippasius’s theory was thus rejected by
both the Pythagoreans and Aristotle. Hence, this kind of continuum is im-
possible, according to Aristotle, because number is divisible into indivisibles.
Moreover, the notions of decimals and fractions, although known to ancient
and late antique thinkers, were not commonly entertained in Aristotle’s day.
Therefore, number is divisible into its unit or monad (what we nowadays
call number 1), which itself is not number but its principle. Therefore, num-
ber is not divisible beyond the limit of its unit/monad. In addition, number
is many and not properly unified; hence, it cannot be continuous.

On the other hand, Aristotle asserted that, although a number can be
next to another number in a series, it cannot touch a number next to it, since
it does not have extremes. Consequently, it cannot touch and be contiguous
with another number, since there is no common boundary, and the (non-
existent) extremes cannot be shared.!”® Hence, this kind of continuum is im-
possible also because a number cannot touch another number and does not
have a common boundary with it, and is not a whole, etc. This concerns only
scientific numbers, however, and not numbers instantiated in bodies, mo-
tions, etc., which are continuous.

Moreover, Aristotle’s number (i.e., that with which we count) is not ac-
tual. Its actualization is premised on the activity of a mind capable of actual-
izing number and numerical relations by abstracting them from quantities
and studying them gua separate. The Neopythagoreans, however, conceptu-
alized number as, above all, a substantial quantity and actuality, and its prin-
ciple as a substantial unit which can limit things by being present to them
and impose number and measure on limitless magnitude and multitude.

According to the Neopythagoreans, the principle of number, i.e., the unit
of number, is a whole without parts. Yet at its higher phase the now is the
principle of continuity of the temporal continuum made up of nows of the
lower phase. Those are parts of the whole of time, continuously linked so as to

make the flow of time uninterrupted. By implication, the unit/monad, while

197 See von Fritz (1945).
198 Cat. 4b26-7.
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flowing, can become linear, self-augmented and multiplied. In a similar fash-
ion, a point generates a line in Neopythagorean thought.

This mathematical continuum is such that it is not divisible into divisi-
bles. Perhaps the main reason for this is Pseudo-Archytas’s commitment to
the rational character of number. Hence, the infinite does not present itself
in it per se but only per accidens, i.c., at its lower phase, once it meets unlim-
ited magnitude and multitude so as to make them limited and knowable.
What is so peculiar about this continuum understood through the concept
of a numerical series is that the now is and is not next to another now. Per-
haps it does not cease (or has not ceased) at or into another now which is
next to it. Instead, the now may have ceased in itself. It is interesting to note
that the meaning of Aristotle’s phrase at Phys. 218a16-17 (év adt [...] T

elvou ToTE) Y

was, arguably, that the now cannot have ceased when it existed.
“For example, let the current time be five o’clock. When will the instant that
is now first have ceased to exist? It cannot have ceased to exist at five o’clock,
for that is when it exists.”"'’ Yet, as Coope has rightly pointed out, “indivisi-
bles only exist in a continuum in so far as they are marked out in some
way.”""! They have to be actualized by the mind. The temporal continuum,
according to Aristotle, is not made up of them. Hence, there was no “when”
for the now to exist in the first place. Only parts proper can be and cease.
Moreover, Aristotle’s now cannot cease or have ceased in the first place, since
it is not subject to change unless accidentally. Hence, it is always the same in
whatever it is (& 8¢ mote 8v 20Tt 10 Vv, T6 ad16) and one thing after another

in definition or account.

Pseudo-Archytas’s continuum, on the other
hand, is made up of nows. The now is always the same in form, i.c., as far as
its higher phase is concerned, and always one thing after another in number,
Le., in respect to its lower phase. Again, Pseudo-Archytas understood the
now notas a mere limit but as that which exists, as an actuality or incomplete
actuality at its lower phase. It is therefore possible to think of it as of ceasing

or having ceased in relation to some “when.”

19 Phys. 218a16-7: &v abt@ piv odv e¢pBapBat ovy oidv Te Siit TO ebvou ToTE.
119 Coope (2005) p. 26.

" Ibid, p. 28.

12 Phys. 219b11-2: 7o 8% viv Tov xpdvoy pilel, fj TpoTepov kai boTepoy.
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Moreover, the lower now augments itself without augmenting, in the
sense that time as a whole remains partless.'® Perhaps what Pseudo-Archy-
tas had in mind was that nows continuously become through the flow and
self-augmentation of the monad. The now is not one but many, as it cannot
preserve its unity numerically. Yet neither can the now become many so as
to be a complex whole made of parts, both one and many. Perhaps the now
comes and ceases without having acted on another now. Hence, it does not
cease into another now. Neither does it cease (or have ceased) at the now
which is next to it in a series, as that would again presuppose that there is
something next in a series. It is possible that the best way to think about
Pseudo-Archytas’s numerically differentiated nows is to assume that the
now has ceased in itself and that a new now emerges at the point of cessa-
tion of the previous now.

The previous now, at the instant of its cessation, touches the now
which emerges in its place. The whole is in touch with a whole in this sce-
nario. By touching, they unify. Hence, time is a series of nows which come
and cease through unification. They are and are not next to each other.
They are not next to each other in the sense of being the parts of a series
that remain. But they are next to each other in another sense, in that there
is nothing in between them that is not of the same nature. Yet, ultimately,
the series of nows is compressed into a partless whole.

Pseudo-Archytas’s theory thus differed from that of Aristotle in that
it apparently favored a different theory of the continuum in which the
partless (yet extended) nows can create a continuous series that makes up
time (which is, again, not something apart from nows). Perhaps this tem-
poral continuum was conceptualized by Pseudo-Archytas in order to make
itimmune from Aristotle’s dilemma. The now is part of a series which does
not last but is compressed in an instant. This strange series is uninterrupted
by the cessation of one now and the appearance of another now, which are
mereologically linked, as there is nothing in between them. It seems that

the best way of thinking of when in respect to its cessation is to think of it

113 Again, as Pseudo-Archytas asserted, the property of time (at its lower phase) is the indi-
visible and the unreal. See Fr. 29.11-2: 16 8¢ moxc kel & ypbvog kaBbhov pev idtov Exet T duepis
Kol TO AVUTTOTTATOV.
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as occurring in itself. Hence, it has come and has ceased in itself precisely
when it existed. It is fleeting. This is the reason why the mind is always
behind in registering nows.

It is clear that Pseudo-Archytas’s now is not similar to the infinitesi-
mals of the modern mathematical continuum theory.'* Rather, this now
is very peculiar and is grounded in the late antique understanding of num-
ber and continuum. Perhaps it would not be out of place to conceptualize
Pseudo-Archytas’s now at its lower phase as a particle which is extended
(i.e., has size), has a position in a series and is in a place of some kind, i.e.,
as of an indivisible individual.!*®

In general, Pseudo-Archytas’s theory of the continuum is as puzzling
as it is fascinating. It aimed to preserve unity in a numerical series and in
time so as to keep them limited, ordered, measurable, etc. according to an
overarching Neopythagorean agenda of conceptualizing becoming as lim-
ited and ordered in respect to number. Time, considered in this way, is not
dissolved into a mere sum. Instead, it is one and continuous and held to-
gether by the now which is always the same and always other and other but

not in the same sense. Yet the sense here is framed into the idea of phases.

Bibliography

Bostock, D. (1991) ‘Aristotle on Continuity in Physics V'I’in Judson, L. (ed.)
Aristotle’s Physics. A Collection of Essays. Oxford: Clarendon Press, pp.
179-212.

Casertano, G. (2013) ‘Early Pythagoreans in Aristotle’s Account’ in Cor-
nelli, G., McKirahan, R. and Macris, C. (eds.) On Pythagoreanism.
Berlin-Boston: De Gruyter, pp. 245-68.

Coope, U. (2005) Time for Aristotle: Physics IV. 10-14. Oxford: Clarendon
Press.

114 See de Freitas (2018).
5 Fr.5.36-7.

80



Sergey Trostyanskiy, Indivisibles and the Temporal Continuum

Corish, D. (1969) ‘The Continuum’, 7he Review of Metaphysics, 22 (3), pp.
523-46.

De Freitas, L. (2018) “The Mathematical Continuum: A Haunting Prob-
lematic’, The Mathematics Enthusiast, 15 (1), pp. 148-58.

Diels, H. (ed.) (1882-1895) Simplicius. In Aristotelis physicorum libros octo
commentaria. Berlin: Reimer.

Dillon, J.M. and Finamore J.F. (eds.) (2002) Iamblichus. De Anima. Leiden-
Boston-Koln: Brill.

Gersh, S.E. (1978) From Iamblichus to Eriugena. Leiden: Brill.

Giet, S. (ed.) (1968) Basile de Césarée. Homélies sur I'hexaéméron. Paris: Edi-
tions du Cerf.

Goldin, O. (2016) ‘Aristotle, the Pythagoreans, and Structural Realism’, The
Review of Metaphysics, 69 (4), pp. 687-707.

Hasper, P.S. (2003) The Metaphysics of Continuity: Zeno, Democritus and
Aristotle. Groningen: Rijksuniversiteit.

Heinemann, G. (2023) ‘Aristotle on Continuity: Continuous Connection
in Phys. V' 3, and the Mathematical Account of Motion and Time in
Phys. VT, Aristotelica, 4, pp. 5-34.

Hoche, R. (ed.) (1866) Nicomachi Geraseni Pythagorei introductionis arith-
meticae. Leipzig: Teubner.

Horky, P.S. (2021) ‘Archytas: Author and Authenticator of Pythagorean-
ism’ in Macris, C., Brisson, L. and Dorandi, T. (eds.) Pythagoras Redi-
vivus: Studies on the Texts Attributed to Pythagoras and the Pythagore-
ans. Baden-Baden: Academia Verlag, pp. 141-76.

Huffman, C.A. (ed.) (1993) Philolaus of Croton: Pythagorean and
Presocratic. A Commentary on the Fragments and Testimonia with Inter-
pretive Essays. Cambridge: Cambridge University Press.

Huffman, C.A. (ed.) (2014) A History of Pythagoreanism. Cambridge: Cam-
bridge University Press.

Jakubowicz, S.T. (1999) The Trouble with Touching: A Problem in Aristotle’s
Continuity Theory. Unpublished PhD Dissertation. London [On-
tario]: University of Western Ontario.

Kahn, C.H. (2001) Pythagoras and the Pythagoreans: A Brief History. In-
dianapolis: Hackett.

Kalbfleisch, K. (ed.) (1907) Simplicius. In Aristotelis categorias commentar-
ium. Berlin: Reimer.

Kretzmann, N. (1976) ‘Aristotle on the Instant of Change’, Proceedings of
the Aristotelian Society, 50, pp. 91-114.

81



Aristotelica 6 (2024)

Marmodoro, A. (2007) “The Union of Cause and Effect in Aristotle: Physics
111 3’, Oxford Studies in Ancient Philosophy, 32, pp. 205-32.

McKirahan, R. (2013) ‘Philolaus on Number’ in Cornelli G., McKirahan R.
and Macris C. (eds.) On Pythagoreanism. Berlin-Boston: De Gruyter,
pp- 179-202.

Minio-Paluello, L. (ed.) (1949) Aristotelis Categoriae et Liber de interpreta-
tione. Oxford: Clarendon Press.

Mutschmann, H. (ed.) (1912) Sextus Empiricus. Pyrrhoniae hypotyposes.
Leipzig: Teubner.

Owen, G.E.L. (1986) ‘Aristotle on Time’ in Nussbaum, M. (ed.), Logic, Sci-
ence and Dialectic: Collected Papers in Greek Philosophy. Ithaca (NY):
Cornell University Press, pp. 295-314.

Rist, ].M. (1969) Stoic Philosophy. Cambridge: Cambridge University Press.

Robbins, F.E. and Karpinsky, L.C. (1926) ‘Studies in Greek Mathematics’
in D’Ooge, M.L., Robbins, F. E. and Karpinsky, L.C. (eds.), Nicomachus
of Gerasa: Introduction. With Studies in Greek Mathematics, London:
Macmillan, pp. 3-177.

Ross, W.D. (1924) Aristotle’s Metaphysics. A Revised Text with Introduction
and Commentary. Oxford: Clarendon Press.

Ross, W.D. (1936) Aristotle’s Physics. Oxford: Clarendon Press.

Sambursky, S. and Pinés, S. (1971) The Concept of Time in Late Neoplato-
nism: Texts with Translation, Introduction, and Notes. Jerusalem: Israel
Academy of Sciences and Humanities, Section of Humanities.

Shatalov, K.W. (2020) ‘Continuity and Mathematical Ontology in Aristo-
tle’, Journal of Ancient Philosophy, 14 (1), pp. 30-61.

Sorabji, R. (1976) ‘Aristotle on the Instant of Change’, Proceedings of the Ar-
istotelian Society, 50, pp. 69-89.

Sorabji, R. (1983) Time, Creation, and the Continuum.Ithaca (NY): Cornell
University Press.

Szlezék, T. (1972) Pseudo-Archytas iiber die Kategorien. Texte zur
griechischen Aristoteles-Exegese. Berlin-New York: De Gruyter.

Thesleff, H. (ed.) (1965) ‘Pseudo-Archytas. Fragments’ in Thesleff, H. (ed.),
The Pythagorean Texts of the Hellenistic Period. Abo (Turku): Abo
Akademi, pp. 3-48.

82



Sergey Trostyanskiy, Indivisibles and the Temporal Continuum

Ulacco, A. (2016) ‘The Appropriation of Aristotle in the Ps-Pythagorean
Treatises’ in Falcon, A. (ed.), Brill’s Companion to the Reception of Aris-
totle in Antiquity. Leiden: Brill, pp. 202-17.

Von Fritz, K. (1945) ‘The Discovery of Incommensurability by Hippasus of
Metapontum’, Annals of Mathematics 46 (2), pp. 242-64.

83



