
Appendix 2 

Leibniz's Predecessors on the Continuum 

(a) Aristot le 

 Aristotle discusses the continuum in a number of different places in his works, most notably in 

the Physics (Books 5 and 6), before this in the Categories (4b 20-5a 14), and afterwards in On 

Coming to Be and Passing Away (De Generatione et Corruptione) (316a 15-317a 26). In what 

follows I give selections from and synopses of these. There are also shorter passages in On the 

Heavens (268a 6-7) and the Metaphysics (1068b 26-1069a 14), the discussion of which I have 

relegated to footnotes.i 

 For the translations I had initially intended to give adaptations of those in the Barnes and Loeb 

editions. But in an effort to render all the technical terms consistently, I found it necessary to 

provide fresh translations from the Greek. For these I am much indebted to Don Adams for 

invaluable assistance. Some key terms (and their cognates) are translated as follows: diwrismenon: 

discrete; dièristai: are separate; sunec»j: continuous; ¤ptesqai: to be in contact; ™fexüj: 

consecutive; ™cÒmenoj: contiguous; œscaton: extremity; Óroj: limit; peras: boundary, bound;  

ape…ron: unbounded, infinite; peperasmenon: bounded, finite; ¥kron: extremum; amerüj: partless 

thing; diaretÕn: divided, divisible; ¢dia…reton: indivisible; dihirhmenon: divided. 

 Categories 

 In this work Aristotle distinguishes all quantities into the discrete, such as number and speech, 

and the continuous, such as lines, surfaces, bodies, time and place (4b 20-21, 4b 23-26). Number is 

discrete because there is no common limit at which its parts are joined together: “though five is a 

part of ten, the two fives are not joined together at any common limit, but are separate” (4b 26-

29); and similarly for the syllables in speech (4b 33-38). In contrast, a line is continuous, since its 

parts are joined together at a common limit, namely a point. Similarly, the parts of a surface have as 

common limit a line, and those of body a line or plane. The parts of a place are joined at the same 

common limit as the parts of the body occupying them, and past and future time are joined 

together at the present, or “now” (tÕ nàn) (5a 1-14), conceived by Aristotle as a durationless 

instant (see Physics 6, ch. 3). 

 



 Physics 

 The theoretical foundation for this understanding of continuity is provided by Aristotle in Books 

5 and 6 (i.e. E and Z ) of the Physics. In Book 5, chapter 3 (226b 18-227 b2), and again in summary 

form at the start of Book 6 (231a 21-24), Aristotle lays down a series of definitions: things are “in 

contact if their extrema are together” (226b 23), “consecutive if there is nothing of their own kind 

between them” (226b 34-227a 5, 231a 23), and “contiguous if they are consecutive and in 

contact” (227a 6). This sets up the definition so often quoted by Leibniz: “things are continuous if 

their extremities are one” (231a 22). Thus: 

What is continuous is contiguous, but I say one thing is continuous with another when the bounds at 

which they are in contact become one and the same,ii and (as the word signifies) hold together;iii but if 

these extremities are two, continuity is impossible. This definition makes it plain that continuity belongs 

to things that have grown to be one by virtue of their mutual contact. And in whatever way that which 

holds them together is one, so too will the whole be one, whether, e.g., by a rivet, or glue, or contact, 

or grafting (227a 7-17). 

 On the basis of these definitions Aristotle argues in Book 6 that this precludes the composition 

of the continuous out of indivisibles, e.g. a continuous line out of indivisible points: 

For the extremities of two points can neither be one (since an indivisible can have no extremity distinct 

from some other part), nor together (since a partless thing can have no extremity, for the extremity 

and that of which it is the extremity are different things) (231a 26-29). 

 ........ Nor can the continuous be composed of indivisible parts that are merely in contact with one 

another. For indivisibles, being partless things, would have to be in contact as whole to whole; but then 

they would not be distinct and spatially separable parts, as befits the parts of the continuum (231b 1-6). 

Nor, again, can the continuous be composed of indivisibles that are consecutive. “For things are 

consecutive if there is nothing of their own kind between them, whereas what is between two points is 

always a line, and what is between two nows is always a time” (231b 8-10). 

 Another very important property of the continuous that Aristotle derives from these 

definitions, and one that is often used to define it, is infinite divisibility: 

Moreover it is clear that everything continuous is divisible into parts that are ever divisible;iv for if it were 

divisible into indivisibles, an indivisible would be in contact with an indivisible, since the extremities of 

things that are continuous with one another are one and in contact (231b 15-18).v 



 Aristotle then proceeds to argue that time, magnitude and motion are on a par in this regard: 

“either all of these are composed of indivisibles and divisible into indivisibles, or none of them are” 

(231b 18-20). For example, 

Since every motion is in time, and within any time it is possible for something to be moved, and since 

any moving thing may move faster or slower, in any time there may be a faster or slower motion. This 

being so, it necessarily follows that time also is continuous. By ‘continuous’ I mean that which is divisible 

into parts that are ever divisible; for if continuity is assumed to be this, it follows that time must be 

continuous (232b 20-26; my italics). 

 The infinite divisibility of time, magnitude and motion was, of course, the crucial property that 

Zeno had appealed to in formulating his paradoxes. So it is natural that Aristotle should discuss it 

first in preparation for his treatment of those paradoxes. But a curious feature of the discussion (as 

I have signalled by the above italics) is that he takes the property of being “ever divisible” to define 

the continuous, i.e. to be logically equivalent to his previous definition.vi Since he has already proved 

that the latter implies the former, this means that he is implicitly assuming that the former implies 

the latter: that is, that the ever divisible must be such that any two adjacent parts into which it is 

divided must share their boundary. It is hard to see how this would be so if the parts and the 

divisions in question were actual, where each part would have its own boundary. But it seems to 

follow if being ever divisible, or infinitely divisible, means being potentially divisible into parts in 

arbitrarily many ways, but not actually divided into them. Each point would then mark a place of 

possible division. That is, although Aristotle does not explicitly say so, the equivalence of his 

definitions seems to presuppose his account of the infinite earlier in the Physics, where he 

formulates his famous distinction between the potential and the actual infinite. 

 According to Aristotle's interpretation of infinity, “What is infinite is not that of which there is 

nothing outside, but that of which there is always something outside” (206b 33-207a 1). “In 

general,” he says, “the infinite exists through one thing always being taken after another, what is 

taken being always finite, but always different” (206a 28-29). Hence nothing infinite can exist all at 

once. This condition is satisfied directly by the temporally infinite, but only indirectly by the spatially 

infinite: “in spatial magnitudes, what is taken always persists, while in the succession of time and 

men it takes place by the passing away of these in such a way that the source of supply never gives 

out” (206b 1-2). This implies that “there cannot be an infinite by addition, at least not one that 

exceeds every determinate magnitude” (207a 35). There can, however, be an infinite by division, 



since this amounts to saying only that no matter how many divisions one makes it is always 

possible to make more. But this means that “this infinite is potential, never actual” (207b 12-13). 

The one kind of infinite by addition that is possible is that which we get as the inverse to such a 

process of infinite division. For if we divide a finite magnitude infinitely, and then add its parts 

together, “the sum of the parts taken will not exceed every determinate magnitude” (206b 18-19). 

Thus: 

What is continuous is divisible to infinity, but it is not infinite with respect to the greater. For however 

much bigger it may be in potentiality, it may be in actuality. Hence, since no sensible magnitude is 

infinite, it is impossible for it to exceed every limited magnitude; for then something would be greater 

than the heavens (207b 16-21). 

 These considerations allow Aristotle to give a neat resolution of Zeno's dichotomy paradox, 

intended to establish the impossibility of motion. Zeno had argued that before one could traverse 

a given distance in a finite time, one would first have to cover half this; and before the half, half of 

this, or a quarter; and before this, an eighth; and so on to infinity. Thus one would have to traverse 

(and so make contact with) an infinity of subintervals in a finite time, which is impossible. Therefore 

motion is impossible. But, replies Aristotle, this is to confuse the two ways in which a continuous 

thing may be said to be infinite: infinite in respect of divisibility (which any continuous quantity is 

potentially) and infinite in extent (literally, “in respect of its extremities”), which no sensible 

magnitude may be: 

So while in a finite time a thing cannot make contact with things infinite in respect of quantity, it can 

make contact with things infinite in respect of divisibility: for in fact time itself is infinite in this way. And 

so it turns out that the thing traverses the infinite in an infinite [time], and not in a finite one, and it 

makes contact with the infinite [spatial divisions] by [temporal divisions] not finite but infinite... . Hence 

Zeno's argument makes a false assumption in asserting that it is impossible for a thing to traverse or 

come in contact with infinite things one by one in a finite time (233a 26-31, 21-23). 

 Now to this it might be objected that Aristotle is not entitled to say, as he does here, that an 

infinity of things can be traversed. He cedes this criticism later in the Physics (263a 4-b 9), 

explaining that the above was sufficient to refute Zeno on his own terms. In his later discussion 

Aristotle gives a more accurate solution, pointing out that on his own view the divisions of the 

continuum are potential rather than actual (263a 28). Thus “if someone asks whether one can 

traverse an infinity either in time or in length, it must be said that in a way one can, and in a way 



one cannot. For an infinity of actually existing [divisions] cannot be traversed, but an infinity of 

potential ones can” (263b 4-6).vii 

 Finally, in his treatment of infinity Aristotle is at pains to point out that insofar as his account 

“denies that the infinite is actually inexhaustible with respect to increase” (207b 28-30), it is in 

conformity with the usage of the mathematicians: 

In point of fact, they neither need the infinite nor use it, but need only [posit] that a finite line may be 

produced as far as they wish, and that any magnitude whatsoever may be cut in the same ratio as the 

greatest magnitude may. Hence for the purposes of proof, it makes no difference to them whether the 

infinite is to be found among existent magnitudes (207b 31-34). 

  .......  

On Coming to Be and Passing Away 

 There is much else of great subtlety in Aristotle's thought on the continuum, and which may 

well have influenced Leibniz.viii An illustration is his discussion of atomic magnitudes and the 

divisibility of bodies in De Generatione et Corruptione (316a 15-317a 26), in which he develops 

the following objection to his doctrine of potentially divisibility: 

It is in no way absurd that every perceptible body should be divisible at any and every point and also 

indivisible, since it will be divisible potentially, and indivisible in actuality. Nevertheless it would seem 

impossible for a body to be, even potentially, simultaneously divisible throughout. For if this were 

possible, it might indeed occur, with the result, not that it would simultaneously be both —indivisible 

and divided— but that it would be divided simultaneously at any and every point... . [Hence, it is urged] 

if you divide a body part by part, the process of dissolution cannot go to infinity, nor can a body be 

simultaneously divided at every point, for that is not possible, but there is a limit beyond which the 

dissolution cannot proceed. It is necessary, then, that there must exist in a [perceptible] body atomic 

magnitudes that are invisible, especially if coming-to-be and passing-away are to take place by 

association and dissociation respectively (316b 20-26, 30-35). 

 The fallacy in this argument, Aristotle explains, is that it proceeds on the assumption that being 

divisible throughout means that there is not only a point anywhere in it, but everywhere within it. 

But “no point is contiguous to another point”, so that the body is divisible throughout only in the 

sense that “there is one point anywhere within it and all its points are everywhere within it if you 

take them singly one by one. But there are not more points than one anywhere within it, for the 

points are not consecutive” (317a 2-9). 
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