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I  Introduction 

 In this paper I examine and discuss Aristotle’s positive proposals in his account of 

infinity in Physics III as to the existence and essential nature of the infiniteness of such 

infinite things as he holds in fact exist: number, time and spatial magnitudes. This means 

that I will focus mainly upon Physics III 6, since that is where Aristotle professedly gives 

us, explains and argues for, his own positive account of infinity: in effect, I offer in the 

course of the paper a virtually complete, detailed commentary on that whole chapter.2     

 Let me begin, however, by situating this short “treatise” on Infinity in its place 

within the Physics as a whole.  Aristotle introduces his study of the infinite (Physics, III 4-

8) by asking the question (Phys. III 4, 202b35-36), whether there are any infinite things 

(in Greek, apeira) or not, and if there are, in what their being infinite consists, that is, 

what the nature or essence is of infinite things, qua infinite.3 The Physics, or more par-

                                            
1 This paper results from my work in preparing for and participating in a reading 

group workshop on Physics III 4-8 organized by Christian Wildberg that took place at the 
Benaki Museum’s principal site in Athens, for Princeton classical philosophy graduate 
students and faculty together with corresponding students and faculty in Greece, July 8-
12, 2013.  I thank Wildberg and all the other participants for a very stimulating and edu-
cational week of discussion, from which I profited greatly, as I am sure we all did.  I have 
written this paper out of dissatisfaction with many of what seemed at the time generally 
accepted results of our common work, and especially with my own contributions to the 
discussion.  In preparing this final version I benefited from written comments on an earli-
er version by three fellow-participants, Wildberg, Panos Dimas, and Pavlos Kalligas, as 
well as both written comments by and extensive discussions with Benjamin Morison, for 
all of which I am very grateful. 

2 The only exception is lines 206b27-33, where Aristotle uses his explanation in III 6 
of the two ways of being infinite that he recognizes, so as to criticize Plato’s postulation 
of the Great and the Small as two different infinites.  

3 The Greek reads: … περὶ τοῦ ἀπείρου, εἰ ἔστιν ἢ µή, καὶ εἰ ἔστιν, τί ἐστιν. I shift in 
my paraphrase from Aristotle’s singular (‘the infinite’) to the plural (‘infinites’) because, 
as we will see, Aristotle not only thinks that there are in fact several different kinds of 
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ticularly its first four books, is intended to explain and establish on secure and correct 

foundations the “science” (epistêmê), or “philosophy” (philosophia; see 203a2) of the 

whole realm of physical, that is, natural, entities (in Greek, physika): natural objects (as 

opposed to artifacts as well as to any purely metaphysical or mathematical entities there 

may be) and their natural properties.  He has explained in II 1 (192b13-15) that things 

constituted by nature differ from all other things in that each of them has within it, just 

insofar as it is the specific natural thing that it is, a “principle” (archê), or causal origin, 

both of its changing (in size or quality or place) in certain ways specific to the particular 

kind of thing it is, and of staying the same (in some other such respects).  Immediately 

before that (192b9-11), he has specified natural things as bodies (animals and plants, 

and their constituent physical parts—both organs and homoeomerous parts such as 

flesh, blood, and bone—as well as the  “simple bodies” (pure earth, pure air, pure fire 

and pure water which on Aristotelian theory are, in a way, theoretical entities: they really 

exist in the world but they exercise their influence only by their presence in mixtures 

constituted in various proportions out of all four of them with one another: phenomenal 

fire, earth, air and water) and in the other stuffs found in nature (such as bronze, or 

clay, or iron, or granite, or smoke) ultimately compounded out of them.   Hence in an-

nouncing his study of infinite things (at III 4, 202b30-31) he can begin by telling us that 

the “science” of nature concerns magnitudes (megethê), change (in Greek, kinêsis) and 

time (chronos): this is because all natural things, being bodies (as he has already said in II 

1), are spatially extended magnitudes (i.e., continuous quantities, as opposed to discrete 

ones such as numbers) and because, since every natural thing’s nature (as we have 

                                                                                                                                  
infinite things (spatial magnitudes, numbers, and time) but that, as we see from his dis-
cussion of these cases, there are two different ways that an infinite thing can be infinite 
(viz., as he puts it, “by division” or “by addition”), although there is according to him a 
single nature to the infinity that they share in these different ways. 
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seen) is defined in terms of changing (in some respects) and staying the same (in other 

respects), they necessarily exist in and over time, since all changes take place over time.  

He then goes on to say that since all three of these things—magnitudes, change and 

time—are essentially such as to be either infinite (that is, unlimited: apeiron, i.e. without 

a peras) or finite, i.e., limited (peperasmenon) (or, one could add, perhaps, in different 

ways, both), not only does it belong to the science of nature to study and understand 

what magnitudes and change and time are;4 it also belongs to that science to study 

whether any magnitudes, changes or times, or anything else in the physical world, is infi-

nite and, if so, to understand what it is for any such infinite thing to be infinite.  Thus, 

for Aristotle, knowing about the nature of infinity is a basic topic for natural science be-

cause it is a feature of the quantities that are basic to the natural world: spatial magni-

tudes, change and time. 

                                            
4 He has already argued (III 1, 200b13-14) that the science of nature studies and 

understands what change is, and accordingly he has already in III 1-3 (200b25-202b29) 
proposed and argued for an account of the nature or essence of change.  He has also 
explained in III 1, on different grounds than the ones offered in III 4, that this science also 
studies and understands what the infinite is, as well as what time, void and place (these 
three things being presupposed, in one way or another, by change) are (see 200b15-
25).  Thus in III 1, Aristotle has prepared the way for the whole series of topics that he 
takes up in Physics III and IV, in the order: change, infinite, place, void, and time.  He al-
so, as I have noted, speaks in III 4, though not in III 1 of magnitudes in general too 
(megethê) as among the things the science of nature studies and understands, though 
that is not among the topics taken up in books III and IV.  However, in the first three 
chapters of book VI, he develops and argues for an account of spatial magnitudes, as 
well as of changes (including movements from place to place) and periods of time as di-
visible always into further, shorter ones and never into anything indivisible, no matter 
how small a magnitude or movement or period of time you might consider.  So that topic 
too is one of the ones to which he devotes specific attention within the Physics as a 
whole, even if not in III-IV.  In fact, at 207b25-27 in III 7 Aristotle promises to explain 
“later” why every magnitude is divisible into magnitudes, and he is referring there to the 
book VI discussion (I thank Panos Dimas for clarifying this reference).  Contrast this pas-
sage with chapter 6, 206a15-16, where if the mention of the ease of refuting the hy-
pothesis of “indivisible lines” is an implied reference at all, it appears to be to the little 
treatise with the title “On Indivisible Lines” preserved in the Corpus Aristotelicum, 
though there is a scholarly consensus that that is by a post-Aristotelian Peripatetic au-
thor. 
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 Though, as I have said, my main focus in what follows will be on Physics III 6 I will 

frequently refer to and discuss some passages in the preparatory chapters, III 4 and 5, 

where among other things Aristotle expounds the views and criticizes the errors of earli-

er philosophers—pre-Socratics and Plato—on infinity, as well as some passages in the 

amplificatory discussions in III 7 and 8 of his III 6 theory.  My overall aim is to understand 

and appreciate better than existing accounts in the secondary literature seem to me to 

do, certain essential points, as well as the intellectual merits, of Aristotle’s extremely 

subtle positive proposals about the nature of infinity as, according to him, it is actually 

found in the natural world. 

 

II  Physics III 6: Overview 

 Aristotle begins his presentation in chapter 6 of his own account of infinity by 

making two remarks (206a14-16), in each of which he draws a distinction.  First, he says 

that “being is said on the one hand ‘in capacity’ (dunamei) and on the other ‘in fulfill-

ment’ (entelecheiâi).”  I would like to postpone discussing what Aristotle means by this 

remark and how he intends to make use of this distinction in developing his account of 

infinity, until after we have discussed the second distinction that he goes on to claim, 

immediately after announcing this first one. (See sects. III-IV below.)  Secondly, then, 

Aristotle distinguishes between what he calls infinites by addition (prosthesei) and ones 

by division (diairesei) (206a16).5  This second distinction turns out to be fundamental to 

Aristotle’s analysis of infinites.  He has in fact already employed this distinction in his list 

at the end of chapter 4 of usages of the term apeiron (204a6-7: “every apeiron is apei-

                                            
5 I follow Ross (W.D. Ross, Aristotle’s Physics: A revised text with introduction and 

commentary, Clarendon Press, Oxford, 1936) in reading διαιρέσει at 206a15-16 instead 
of the alternative, ἀφαιρέσει, for which there is also manuscript authority.  See Ross’s 
note ad loc., p. 554.  
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ron either on the basis of addition or on the basis of division (ἢ κατὰ πρόσθεσιν ἢ κατὰ 

διαίρεσιν) or in both ways”), and it is foreshadowed even earlier in that chapter 

(203b15-25) where he sets out, in favor of their being some infinite thing or things, five 

arguments that he thinks might seem (rightly or wrongly) persuasive to those who con-

sider the question whether there are any infinite things.  The first two of these argu-

ments, which are the only two that he thinks carry any significant real weight in favor of 

a positive conclusion (see chapter 8, 208a5-22), are these: “(i) from time (for this is 

infinite), and (ii) from the division of magnitudes (for mathematicians too employ the 

infinite in dividing them).”  Now in fact it emerges that time, the first of these two bases 

for accepting the existence of infinite things, as here considered, is in fact an example of 

something infinite, in Aristotelian terminology, “by addition”; the second, magnitudes as 

divided by mathematicians, are infinite “by division:” these are the two types of infinite 

that Aristotle’s theory recognizes.    

 To see this, consider first the infinity of time: Aristotle shows that this is for him 

an instance of “infinity by addition,” when, in describing the infinity of time later, at the 

beginning of chapter 6, 206a10-11, he refers to what he seems to take to be a univer-

sally agreed fact, that there was no beginning of time (i.e., of the whole of time)6: we 

can tell this by noticing that he goes on to refer to what he seems to take as a related 

universally agreed fact, that there was no first period of time, implying a first moment of 

time, a moment before which there were no periods of time, however long or short) and 

                                            
6 In the sentence at 206a10-13 Aristotle is in fact telling us about “impossibilities” 

he claims follow if we deny that there exist any infinite things.  So, strictly speaking, 
what he actually says is just that it is impossible that there is either a first period or a 
last period of time, that it is impossible that magnitudes are not divisible into magni-
tudes (of the same type), and that it is impossible that number is not infinite.  But he 
expects his readers to see right away that and why these really are impossibilities: i.e., 
these are agreed facts, and, in any event, they ground propositions that he thinks have 
to be ebdorsed in any acceptable theory of infinity.     
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that time will never come to an end (every future period of time being succeeded by a 

further one, so that there will also be no last moment of time): this seems clearly to im-

ply that, for him, time is infinite “by addition” from any present time both back into the 

past and forward into the future.  In this same passage early in chap. 6 (206a11-12), 

Aristotle mentions also, as something he himself accepts, but without further comment, 

the infinity of number, and there he is presumably thinking that for any whole number, 

however large, you can always think of a further one that is larger by one unit than it: 

that is, you can always add a unit to any given number of units, to yield a further num-

ber beyond and larger than any you might consider.  So number too is, in his terminolo-

gy, infinite “by addition.”   So Aristotelian infinites (1) “by addition” include both time 

and number.  (As we will see below, Aristotle thinks that all spatial magnitudes are also 

infinite by addition, as well as, more familiarly, by division.)   

 As for the infinity (2) involved in mathematicians’ division of magnitudes that he 

refers to at 203b17-18 and claims gives us one persuasive ground for thinking that 

there are some infinite things in the natural world, this is seen in geometers’ proofs in 

which they ask to divide any magnitude (any line, plane, or solid) into smaller magnitudes 

of the same type (lines into lines, planes into planes, solids into solids), without limit of 

smallness in size.7  So here he is referring to spatial magnitudes (lines, planes and solids) 

                                            
7 It may be worth pointing out that, though as Aristotle says explicitly at 204b1-3 in 

chapter 5, his inquiry into the existence of infinite things, being a contribution to natural 
science, aims at understanding infinity as it plays a role within the realm of perceptible 
entities, this does not in any way preclude him from including the infinity of number and 
the infinity of geometrical magnitudes as leading instances of the sorts of infinity he 
himself accepts and means to explain.  He recognizes that mathematics is not a natural 
science at all but, because of its abstractness, in some ways a higher science, as he 
thinks metaphysics also is; but he thinks that, properly understood, the mathematical 
sciences (unlike metaphysics) do not presuppose or deal with any other actually existing 
objects than physical and perceptible ones.  Apart from the unmoved movers of the 
heavens and the heavenly bodies, there are nothing but physical objects and their prop-
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as things that are infinite (2) “by division.”  (He also thinks, though he does not yet say 

this there, at the outset of ch. 6, that time is infinite by division in the same way as spa-

tial magnitudes are, as well as being infinite “by addition,” since it too, he thinks he can 

prove, is a continuous quantity, not a discrete one like numbers.) 

 Thus, already at the end of III 4, we see that the infinites8 that Aristotle himself 

accepts are either (like number) infinite by addition, or (like magnitudes) infinite by divi-

                                                                                                                                  
erties (including their mathematical ones).  For him, despite the fact that mathemati-
cians speak as if there were, there are no existing objects, the numbers, standing apart 
on their own, and prior to their use in counting things, and likewise there is no geomet-
rical space as something separate from the physical space we live in in the perceptible 
world.  Ill-educated mathematicians or philosophers may think there are such entities and 
certainly it is crucial to the science of arithmetic to think and speak as if there were 
numbers existing in a mathematical realm (though in fact ancient geometers seem to 
have thought of their science as one providing a priori knowledge of the structure and 
properties of the only space, as Aristotle is convinced, that there is, viz., the physical 
space we live in), but Aristotle is insistent that this is only a useful, even if perhaps nec-
essary façon de parler.  The only actually existing numbers there are are numbers of 
physical objects or other countable physical things or their properties. 

8 It is important to bear in mind as we proceed that Aristotle has promised at the 
beginning of III 5 (204a13-14) explain only the infinity of those infinite things that he 
holds actually to exist that are infinite (ἄπειρον) in the strict and proper sense of the 
term (see chap. 6, 207a4), not in any of the several extended or loose and improper 
ones he articulates at the end of chapter 4 (204a2-7).  He states that strict and proper 
sense at 204a5-6 as “that which is naturally such as to have a path all the way through 
it or a limit but doesn’t have one,” or, for short (a14), a thing that is not goable through 
and out the other side (διεξίτητον). It seems plain that Aristotle devised this formula-
tion in part precisely so as to accommodate the theories of pre-Socratics and others 
who held that the physical world is an infinitely extended body: being a body, it is the 
nature of the physical world to be such as to be gone all the way through, starting at 
one end and reaching the other via a path traced through it; yet, if the physical world 
were an infinite body in the way that these thinkers held it to be, it would not in fact 
have any such path through it, because, being infinitely extended in all directions, there 
is always more of it still ahead of you however far you might have proceeded along any 
straight path in whatever direction.  Aristotle is going to argue, then, that though the 
physical world is not and could not possibly be infinite in the way these people held it to 
be, but is in fact finite and bounded on all sides, there is nonetheless another way in 
which it can and does satisfy that very same definition, and so it is in fact infinite in the 
strict and proper sense of that word.  Likewise number and time, he implies here, 
204a14: they too are such as to have a path through them from one end to the other, 
but don’t have one—not, however, because there actually are infinitely many numbers or 
because there is an infinite and unbounded extent of time stretching without cease all 
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sion, or infinite both by addition, and also by division, in the way we have seen he holds  

time to be (there being no first and no last moment of time, while also any period of 

time, however short, in Aristotle’s view, is divisible into even shorter periods of time, 

just as any spatial magnitude is divisible into smaller ones of the same type).9   

 Despite this distinction of infinite things into two types, it is crucial for under-

standing his theory to notice that Aristotle complicates things in chapter 6 by claiming 

(206a27-29) that all infinite things (ὅλως) are “infinite by another and another thing 

always being taken [i.e., in such a way that the thing in question is never used up or got-

ten past in the process], while what is taken is always of limited size or extent 

(πεπερασµένον), and always a different thing (viz., different from anything already tak-

en).” A fundamental task for any satisfactory interpretation and explanation of Aristo-

tle’s theory of infinity is to show how this characterization applies in the case of each of 

the two sorts of infinite things that Aristotle recognizes.  By the point in chap. 6 where 

he announces this generalization, Aristotle has already explained how the repeated tak-

ing of another and another, always a new and different one, works in the case of infinites 

“by division.”  At 206a16 ff., having repeated that there isn’t and can’t be any actually 

infinite magnitude (such as the body that some pre-Socratics’ fantasize as extending 

infinitely in every direction from any point within it), he explains in what way magnitudes 

can in fact be infinite, namely “by division” (I discuss this just below). Later in chap. 6, 

                                                                                                                                  
the way back into the past and all the way forward into the future; rather, as we will see 
and I will explain, number and time satisfy this same definition, but on a different basis or 
rather, on two different bases) than this.  It is these bases that Aristotle brings to light 
in his theory of infinites by division and ones by addition. 

9 Though without explicitly making the application to time, Aristotle does explicitly 
recognize that some things may be infinite in both ways, by addition and by division. See 
204a6-7, cited above, at the end of chapter 4. 
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he turns, at 206b3, to explain infinites by addition, showing how the repeated taking of 

another and another, always a new and different one, is the basis of their infinity too. 

 

II.1 The infinity of magnitudes (µεγέθη)—“by division” and “by addition” 

 In order to work out and explain how this generalization applies to both sorts of 

infinite, let us consider first the familiar infinity by division of a spatial magnitude, such 

as the edge of a four-foot-long desktop. (What I say about spatial magnitudes clearly 

applies, mutatis mutandis, to expanses of time as well)  The magnitude of the desktop is 

already fully marked off: it is contained by its four edges, and each edge is also marked 

off, each with its beginning and endpoints marked at the two corners that define it.10  

Each edge is infinite, on Aristotle’s theory, in that if you begin marking it off from one 

end towards the other in such a way that you take first any given proportion of the 

whole (for example half, but it could equally be a tenth, a third, three-quarters, whatever 

you like) and proceed repeatedly to take that same proportion of what remains after 

each cut, the process will never exhaust the whole expanse, reaching (and going past) 

the other end.11  Thus, every spatial magnitude (the same applies to every period of 

time), however large or small, counts as infinite because though magnitudes are by their 

nature such as to have pathways through them (maybe only “in capacity”), and though 

in fact, as Aristotle explicitly points out (206b10-11), there are always paths through 

any magnitude that do reach the other side, there are always also paths (indeed, as what 

                                            
10 As Aristotle explains in Metaphysics Θ 6, discussed below, sect. III, such magni-

tudes count as magnitudes of a certain size “in activity,” rather than merely “in capaci-
ty,” as with the left half (AB) of a straight line (ABC), which on his account is there only 
“in capacity” before AC is cut at B, but is there “in activity” instead once the cut is 
made: see 1048a25-30. 

11 Aristotle seems usually to have in mind dichotomous division in particular (see, for 
example III 7, 207b11), but, as we can see at III 6, 206b6-12, he means to be making 
the more general point. 
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I have just said implies, unlimitedly many of them, defined by the limitless choice of per-

centages or proportions by which to choose to attempt to exhaust it) that do not, and 

by mathematical necessity cannot, ever get to and beyond the other side.  So, though in 

one way, as Aristotle insists, each magnitude is finite, there is another way in which by 

the same strict and proper definition of “infinite” as the one in which some people 

wrongly hold there are infinitely extended magnitudes, all magnitudes are infinite, too: 

they have a way through them (indeed they have infinitely many such ways), that, by 

mathematical necessity, never does go out the other side and beyond them.  Because of 

this, they are infinite, as Aristotle says at 206a27-8, on account of the repeated taking 

of another and another part of them, always a new and different one, as this path 

through them is traversed without exhausting and leading past them.  Thus, on Aristo-

tle’s account, every spatial magnitude (and the same goes also for periods of time) is 

both finite and infinite.  All this is familiar and straightforward Aristotelian doctrine. 

 At 206b5, Aristotle turns, then, to the less familiar case of infinites by addition, 

still with his thought focused explicitly on continuous magnitudes, indeed geometrical-

spatial ones.  He says that, by contrast with infinity by division, as just explained, with 

magnitudes insofar as they are infinite by addition, though again this infinity involves a 

similar process of division,12 the process is in a way the inverse of the one I have ex-

                                            
12 Aristotle confirms that on his view even infinites “by addition” (kata prosthesin) 

are also in some way infinite by division in what he says at the beginning of III 7, having 
just completed his explanation of infinites of both types in chapter 6.  There he says, 
and goes on to give reasons to back this up, that “it is a reasonable result that what is 
infinite by addition not be thought to be infinite in such a way as …, but to be infinite 
‘depending on the division’ (epi tên diairesin).”  (I return below to discuss the con-
trasting way of thinking of infinites by addition noted in the omitted line: “thought to be 
infinite in such a way as to surpass every magnitude”).  (Note the difference in the 
prepositions Aristotle uses here in referring to infinity “by addition” and to the division 
that it involves and is based upon: when he speaks of infinites “by addition” as a distinct 
class of infinity from ones “by division,” his term for the latter is either the dative di-
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plained in connection with infinites by division (ἀντεστραμμένως; cf. τὴν ἀντεστραμμένην 

πρόσθεσιν, 207a23).  To see this, we could take again the example of the length of the 

desktop’s edge, an already marked off quantity. But we could equally, and more reveal-

ingly, think instead of a straight line conceived as going off open-endedly from some 

point of origin in some direction, with no marked off terminus.  In that case, unlike that 

of the desktop edge, though there is a marked-off starting point, no ending point for the 

envisaged magnitude is already marked.  I will turn to the infinity of the open-ended line 

just below, but let us consider first the desktop edge. In order to see its infinity by addi-

tion, we need to consider first in a little closer detail the expanse taken when you start 

marking the desktop edge off from one end toward the other, rather than the whole ex-

panse of the edge, as with the infinity by division as explained above.  This might be the 

first half of the whole expanse, but could be any arbitrary amount you like, less than the 

whole.  But now, instead of dividing what you thus start with, we begin to extend the 

original portion taken by adding to that initial quantity an amount of what remains (less 

than the whole remainder), that is equal to some proportion of that initial quantity (one 

tenth, one third, one-half, three-quarters, whatever you like), and then continue by re-

peatedly taking at successive steps an amount that is equal to that same proportion of 

the remainder of the initial quantity after the first measure on it is taken, again in a pro-

cess in which you take each time an amount of what remains of the whole expanse of 

the desktop-edge that is in the same proportion of what has not yet been measured at 

each previous step, as you took at the first step.13 

                                                                                                                                  
airesei (see 206a15) or, like kata prosthesin here, kata diairesin (see 206b4, 17).  Note 
also the use of the term epi tên diairesin at 206b19, referring, as here, to the way that 
division is involved in the case of infinites “by addition.”  

13 It may seem overcomplicated and unnatural to define the quantities successively 
added to the portion you start with by reference to portions of that original quantity 
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 It is easy to see that this is a process whereby the fixed expanse of the desktop 

edge is gradually built up in a process of addition by taking first some portion of it and 

then progressively adding additional portions in constantly diminishing quantities, with-

out limit and so without finally reaching its full construction: no matter how many por-

tions have been added, following this pattern, to the initial one, additional ones would be 

needed, of increasingly smaller sizes, to complete the construction.  In that regard, this 

process is, as Aristotle himself, as I have said, describes it, the inverse of the process of 

division that he appeals to in explaining the infinity of infinites “by division”: for in that 

case we gradually move toward getting rid of the magnitude, starting with a first, large, 

part of it and then successively smaller parts without finally exhausting it, because, by 

the process as defined there, no matter how many portions have been taken away, addi-

tional ones would be needed to be removed, of increasingly smaller sizes, in order to 

complete the taking away.  Building a quantity up by addition and breaking it down by 

dividing pieces of it off are parallel but in a way inverse processes.14 

                                                                                                                                  
that are of progressively smaller sizes, when the very same results would be achieved by 
defining them directly on the basis of some fixed proportion of what remains of the 
desktop edge after each successive addition has been made to the starting amount.  
The reason for opting to define the process in the way I do is so that, as seems desira-
ble, we can conceive it in such a way that the same process can be applied in generating 
the projected open-ended line, as indicated in my other example.  I will explain this appli-
cation below in the main text.  The main point, though, which is a point of considerable 
theoretical importance for Aristotle, is that in extending such a projected line there is no 
remainder of the line already in existence to consider using in order to add more line to 
the given length at each successive step of addition. For Aristotle, if you extend a given 
straight line in some direction, the line-length added is brought into existence in that 
process. See also n. 9 above.  The only way to preserve this feature of that process in 
defining the process of addition in the case of building up toward the whole table-top 
edge will therefore require using, as I do here, as the basis for measuring amounts to be 
added at each step some fixed proportion of the initial portion and then of its remain-
ders after each successive measurement has been made. 

14 Thus, for the case of continuous quantities such as spatial magnitudes, it is clear 
and easy to see why Aristotle can describe infinites by addition as involving the “inverse” 
of the division on the basis of which a magnitude infinite by division counts as infinite.  
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 Let us consider also my other example, of a projected open-ended straight line 

going off from some fixed point in some direction.  Here we start with some length of 

straight line and consider extending it in some indicated direction.  We begin by selecting 

some proportion of that line as the basis for successive steps of progressive such exten-

sion.  It could be any proportion you like, say one-third.  So at the first step we extend 

the line by a length equal to one-third of the given line, and at the second step we ex-

tend the resulting line by one-third of the remaining two-thirds of the initial line, and 

then increasing the line in successive steps by further increments equal to one-third of 

the portions of the initial line remaining to be used for measurement after each immedi-

ately prior step.15 

                                                                                                                                  
When a magnitude such as a table-edge is divided repeatedly by the same percentage or 
proportion of what is taken away from it at each step along the path (for example in the 
Dichotomy paradox, as discussed below p. 12-13), the places where the cuts of division 
are made (at the centerpoint, ¾ of the way along, then 7/8ths, etc.) are exactly the 
same places where the cuts are made (for example in the Achilles paradox) in the corre-
sponding infinite by addition: notice that the limit established for Achilles’ task (the point 
where he actually does catch up with the tortoise) is the same as the end point of the 
distance envisaged in the Dichotomy paradox when it speaks of a run from the starting 
point of a stadium’s racetrack to its endpoint.  In the latter case the cuts are regarded 
as gradually taking away bits from it, though without ever completely exhausting it (see 
Aristotle’s term καθαίρεσις used in this connection at 206b13, 29, 31, 207a23), 
whereas those same cuts in carrying out exactly the same division are regarded in the 
case of an infinite by addition, e.g. that of the Achilles, as making progressive additions 
to what is being brought into being (the distance actually traversed by Achilles) in mak-
ing the cuts.  On the other cases of Aristotelian infinites by addition, those involving not 
continuous quantities but discrete ones, i.e., numbers and moments of time, see below. 

15 Alternatively (and, it seems, compatibly with Aristotle’s description of the process 
he has in mind at 206a 27-29), you could add at each step the same amount; then the 
progressive reduction without limit is in the proportions taken at each step of what has 
by then already previously been constituted.  The mathematics is the same in either 
case, whether it is the amounts added that diminish toward a limit but never reach it, or 
the amount added remains the same at each step, but the proportion of what was al-
ready present immediately before each step continuously diminishes towards a limit that 
is never reached or exceeded.  On this alternative, however, there is a potential clash 
with Aristotle’s view that there is no spatial magnitude greater than the size of the cos-
mos, so that there is a longest straight line, viz. any diameter running across the cosmos 
from one point on its surface through its center and across to the point on the surface 
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 Clearly, what you are doing in either example is adding to the first expanse taken 

another quantity of a lesser extent than you first added, and so on at each step: the 

added quantity is step by step of diminishing size, in such a way that though you keep 

adding at each step to the amount already produced, there is always some additional 

length that can be added, of some increasingly smaller but always finite quantity.  You 

never exhaust the whole expanse of the desktop and never complete the series and 

reach the other end.  Or, in the more revealing case of the open-ended straight line, you 

never reach the limit established by the process you have begun: once you start the 

process of adding to the initial line at each step a length of line specified by a fixed pro-

portion of a diminishing length of line, the terms of that process fix a limit, though it is 

not yet marked off (and in fact never will be marked in the course of the process, how-

ever many steps you might take along it).16  In either example you never reach the limit 

and go beyond it.  Thus though division is involved in the infinity of infinites “by addi-

tion,” what gets divided is not, as with infinites “by division,” the magnitude being de-

clared on the basis of that process of addition to be infinite: what is taking place is in-

stead the gradual systematic increase in the size of a given magnitude, starting with 

(e.g.) whatever length of line you began with, through a carefully defined step-by-step 

process that has a limit fixed by that definition of the process.  This is like Zeno’s para-

dox of Achilles and the Tortoise: the limit of the process, which is never reached, is ap-

proached by adding diminishingly smaller distances at each step.  By contrast, in a mag-

                                                                                                                                  
directly opposite it.  For if you take a portion of an open-ended line and then keep add-
ing to it equal further lengths of however small a size, you will eventually exceed that 
maximum length (for a response to this challenge see in my main text below p. 16-17).  I 
mention this alternative here, however, since what corresponds to it may play a central 
role in the infinity of number on Aristotle’s account; see below.  (See also fn. 16 below.) 

16 In this case, then, we have a magnitude that is not “in activity” a magnitude of any 
given size, but only such a magnitude “in capacity,” according to Aristotle’s theory in 
Metaphysics Θ6 (see above, n. 9, and below sects. III-IV. 
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nitude infinite by division you start with an already fixed length (in my example the 

length of the existing table top’s edge), with both the starting limit and the ending one 

already marked off, but never reached.  So this is, by contrast, like Zeno’s Paradox of the 

Dichotomy. 

 In explaining magnitudes that are infinite by addition Aristotle points out that, if 

instead of adding additional quantities of a size diminishing at each step by a constant 

proportion of the preexisting quantity, you added at each step some same fixed quanti-

ty, you definitely would get all the way through and out the other side (206b5-12), past 

and beyond the “ending” limit.  So for Aristotle spatial magnitudes are infinite by addi-

tion even though for him there is no infinitely extended magnitude, one extended infi-

nitely in every, or indeed in any, direction.  Insofar as for Aristotle a spatial magnitude is 

infinite by addition it is not infinite in that it goes on at infinite length from its starting 

point: instead, it goes on only for some finite extent, but (and this is his main point) an 

indeterminate one.  The paths through it that do not come to an end, on the basis of 

which it is itself declared to be infinite, because of the repeated adding of another and 

another part to it, always a new and different one, as these paths through them are 

traversed without ever being completed, do of course have to come to a stop, but 

where any of them stops is indeterminate in the sense that no such place is determined 

by the path itself as its termination, the place where it stops: that place lies always out-

side and beyond any such possible stopping place. 

 

ΙΙ. 2 The Infinity “by addition” of numbers and time 

    What then about the infinity of number and that of time, insofar as the latter is 

infinite by addition?  Given that Aristotle clearly implies at 206a27-9 that all actually ex-
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isting infinites are infinite “by another and another thing always being taken [i.e., without 

the thing ever being used up or gotten past], while what is taken is always of limited size 

or extent (πεπερασµένον), and always a different thing (viz., different from anything 

already taken),” we need to see how he thinks this description applies to those cases, 

implying, for him, as he explicitly recognizes that it does (207a32-35: see n. 11)), divi-

sion somehow in their case too.  Let us first consider number.  

 In his preliminary remarks about number as something infinite (III 4, 203b22-25), 

Aristotle links its infinity to the supposed infinite extension of what supposedly lies out-

side and surrounds the physical world: in both that case and the case of number, he 

says, people think of these as infinite because they do not “give out in our thought” (τῇ 

νοήσει µὴ ὑπολείπειν), 203b23-24.  Aristotle himself rejects this as a cogent reason for 

thinking that either of these things actually is infinite (III 8, 208a14-19); nonetheless, he 

accepts that number is in fact infinite (III 6, 206a11-12), and that seems precisely be-

cause he recognizes that there is no largest finite number: and, given the usual Greek 

way of conceiving numbers as made up of a given number of units (we see this in Plato 

as well as Aristotle), that means he must be thinking of the increase of any given finite 

number, by the addition to it of an additional unit (and not by addition of some variable 

quantity each time, or by  addition of some other fixed quantity).  Aristotle conceives 

his task as to explain the fact that there is for any finite number one larger than it, and 

to explain the infinity of number, on some other basis than by accepting the actual ex-

istence of infinitely many numerical units: namely, by supposing that beyond any finite 

number however large, a step of addition can always be performed that in effect brings 

that larger number into actual existence, rather than one that recognizes and makes use 

of it as something already existing on its own. 
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 We should bear in mind that, as I noted above (n. 6), on Aristotle’s theory, the 

only actively existing numbers are properties of the numbered physical entities. We can 

speak abstractly of the numbers 100 or 10,000, or 10 zillion, but the only existing 

thing(s) we can be speaking of in either case is some or other existing physical entities 

of those numbers. So when, as is entirely natural, one applies to number Aristotle’s ac-

count of infinity in terms of “another and another thing always being taken” (206a27-

29), by saying that beyond any number you consider there is always another, greater 

than it by one, that you can consider as well, we must understand such numbers in 

terms of physical entities as things counted out by those abstractions.  Since for Aristo-

tle the All or universe as a whole consists, besides the immaterial eternal unmoved mov-

ers of the heavens, just of the physical cosmos and its contents, there is a serious ques-

tion how Aristotle can think there are enough physical entities to be so counted—given 

that he insists on the finite extent of the cosmos in every direction from wherever within 

it you may consider yourself as standing.  If you think of the cosmos as divided up ex-

haustively into a lot of discrete material units, even if you consider each of them as also 

having a lot of properties and take those as additional units, it is very clear that all the-

se, while exhausting the cosmos, will add up to some finite number, unimaginably huge, 

no doubt, but still a number such that beyond it no number would remain in existence (in 

any possible way) for adding to it.  All numbers would have been used up already once 

you reach the point of considering that unimaginably huge number, which would be in 

fact the largest number that there is, and a finite one.   

 In the Aristotelian universe there is only one possible way for his description of 

number as “such that another and another thing is always taken” to apply, as one goes 

along the number series without limit.  We must make use of the fact that for Aristotle 
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the cosmos is a massive continuous material magnitude extending in all directions a cer-

tain distance from its center, made up of many different sorts of materials undividedly 

accumulated together into this single mass, which itself is a single continuous magni-

tude.  Insofar as it is such, it has no separated parts: there are of course a variety of 

separate bodies within it (the seven planets, all the individual human beings and other 

individual animals, for example), each separate and marked off from one another.  But 

these differentiations lie above and are imposed by nature on the underlying continuous 

single material mass, and it has no breaks anywhere within it, but stretches on all sides 

from one semicircular outer edge continuously across to the other.  However, being a 

continuous magnitude it is everywhere divisible (not of course that it ever will or could 

be actually divided at each point where it can be divided), which means that it can be 

divided into as many bits of whatever size, however small, you might consider, each of 

which can be considered a unit for numbering purposes, even though in itself it is a con-

tinuous quantity and not a discrete one, such as an individual human being as such or a 

planet or even an outcropping of granite on top of a hill would be if the world were con-

sidered as divided into or containing units of that sort.  It is only when a particular divi-

sion is made that the bits so revealed come to exist as bits: before that, there are only 

two stretches alongside one another within a longer undivided stretch.  It is only when a 

division is made, or is considered as being made, at the line that the two substretches of 

matter share, so that they are pulled apart, fully marked off from one another, that 

there actually are any two bits to be spoken of.  This is as true when considering a mag-

nitude as infinite by addition as it is for magnitudes infinite by division.  In either case, 

such material bits considered as units for counting, as Aristotle’s description of numbers 

requires, are such that, given the infinite divisibility of the material of which the cosmos 



 19 

consists, there is no limit to the number of them: if you want you can consider the cos-

mos or indeed any bit of it as divided into any (finite) number you like of bits, so that, in 

this way, beyond any number you might like to consider there will always be available 

another bit to add to any number you like of other ones already counted, thus yielding a 

number larger by one unit than any number already counted.  In this way, the infinity of 

number, as Aristotle understands and explains it, depends upon, and follows directly 

from, the infinite divisibility of matter and space, which are continuous magnitudes di-

visible only into components that themselves are further divisible, even though numbers 

themselves are discrete quantities, not continuous ones, each number being divisible into 

some precise number of units, which are its smallest components. 

 We should take note further of the fact that for Aristotle the cosmos in itself is a 

strongly unified, single massively large thing.  It is no number of things at all.  Any num-

ber correctly applied to it comes to apply in virtue of some division to which it is consid-

ered as subjected: e.g., it is the four simple bodies (what are often spoken of as the 

physical elements), or rather those plus the “fifth” simple stuff of which the heavenly 

bodies are made, because it can be exhaustively divided into those five things, consid-

ered as the basic components, from at least one of which every material stuff and every 

material thing is constituted.  Insofar, then, as on Aristotle’s theory there are an infinite 

number of things, and number itself is infinite, this cannot be understood as saying that 

the cosmos actually has in it at any time any such infinite number of entities.  On his 

theory of infinity there are not already out there an infinite number of things standing 

ready to be counted (though no one could ever finish the counting): as I have explained, 

the bits into which the material world can be divided do not exist as marked off entities 

except when they actually get divided.  Since any group of things’ being of some number 
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depends upon their having been divided off from one another into that number of them, 

there is an infinite number of things only in the sense that, because of the infinite divisi-

bility of physical magnitudes, one can always consider as made a further division of some 

physical magnitude beyond any number of divisions (finite, of course) in it already made 

or considered as made.  Before any divisions are made there exist no such numbers of 

bits, whether finite or not.  Hence, on Aristotle’s theory of infinity, when he says that 

number is infinite, or that there are an infinite number of things, this means in fact mere-

ly that there can be generated in the process of division of any stretch of the material 

world any number you like of finite bits, so that there does not now exist and never can 

exist an infinity of actually existing things.  What actually exists now and at all other 

times is some indeterminately finite number of things, so that number itself, too, is inde-

terminately finite, and infinite only in that sense.  There is no largest number, but every 

number is nonetheless a finite one.  The term “infinite” applied to number does not des-

ignate a special number of its own, larger that 10 zillion or whatever other huge number 

you might name. 

 I mentioned above Aristotle’s appeal (203b23-4) in favor of the infinity of num-

ber as well as the infinite extension of the physical universe to the argument that they 

“do not give out in our thought.”  Later (III 8, 208a14-19) he objects to this argument 

and rejects it as having no probative value: in our thought we can suppose all kinds of 

things that are not at all found in reality and even things that are prevented by a natural 

necessity from being found there.  So the fact that in thinking about the extension of 

the universe we can think of it as extending without cease in any direction does not 

show at all that it does or even could extend without limit in any direction.  Rather, the 

fact that some given thing is the way it is in reality is the reason why in thinking of it 



 21 

correctly (νοεῖν) we think of it as not giving out.  Aristotle has argued in III 5, in refuting 

the views of pre-Socratics such as Anaxagoras that in reality there is and necessarily is a 

limit in every direction to the extension of the universe.  So our thinking of that exten-

sion in that way is just an error on our part.  (One might wish Aristotle had said some-

thing about why, in that case, we all seem so easily to fall into this error.)  By contrast, 

the account of the infinity of number I’ve provided above puts us in the position to see 

what, according to Aristotle, there is in reality that makes it the case that number does 

not give out, so that the fact that it doesn’t is the reason why in thinking it and knowing 

it we think of it in that way.  On Aristotle’s account of the infinity of number, the basic 

reality is that the physical world is infinitely divisible, and in particular that any physical 

magnitude is infinite not only “by division” but also “by addition”.  Because that is so, 

number too is (derivatively) infinite by addition: the reason why numbers don’t give out, 

so that as we think of the number series, we correctly think of each number as having an 

immediate successor larger by one unit than it, is that, as we have seen, in the finite but 

everywhere divisible cosmos, you can always consider any magnitude as divided, as in a 

process of assembling it from bits (as I explained above in discussing physical magni-

tudes infinite by addition), into a new bit smaller than any it has so far been considered 

as divided into, if one follows a path through it along which divisions are made in it on 

the basis of a fixed formula of diminishing sizes.  This formula establishes a limit, toward 

which one goes along in carrying out the divisions, that is never, and by mathematical 

necessity never can be, reached and gone past.  

 Given what we have seen so far about Aristotle’s theory of infinites “by addi-

tion,” it is now clear that Aristotle is right to say about his own theory of these infinites, 

so far as both magnitudes (as discussed above) and number (as just discussed) are con-
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cerned, that their infinity “depends on the division” (viz., the infinite division or divisibil-

ity of magnitudes) (207a33-5) that is involved in there always being, another and an-

other magnitude (in the case of magnitudes being built up to) and unit to add to any 

given number as you go along the number series.  The division referred to in each case is 

of something other than the entity declared infinite on the basis of this division: the in-

finity by addition of the magnitude being built up to depends upon successive divisions 

of the starting sub-magnitude, and the infinity of number depends upon that same divi-

sion, now regarded as yielding countable numerical units.  With time, however, to which 

we now turn, matters are more complex.  First, for Aristotle time is itself a continuous 

quantity, since each period of time, however long or short, is itself infinitely divisible and 

therefore infinite both “by division” and “by addition,” in the way we have seen Aristotle 

explains in detail for physical and spatial magnitudes.  We need also to consider, second-

ly, that, as we have seen, Aristotle thinks time is infinite ”by addition” in the direction 

both of the past and the future.  We need to consider these two cases separately, and 

only after that take into account the resulting infinity by addition of (all of) time consid-

ered as a whole.   

 As for the past and the future, it is not difficult to think of time as infinite by ad-

dition, in a way closely similar to the way that number is infinite by addition, as I have 

just explained that, except that with number, its infinity is dependent on the infinite di-

visibility of physical magnitudes, whereas with time it is time itself, as a continuous mag-

nitude, on whose infinite divisibility we need to build.  Take a period of past or future 

time, projected from now as its starting point, of arbitrary length.  It is marked off at 

both ends, the moment “now” and the moment of the past or future at which in marking 

it off we are considering it as ending (as we move back or forward in time, as the case 



 23 

may be).  Thus it is like a “bit” of some physical or spatial magnitude, marked off in a 

process of dividing some larger expanse into numbered bits.  As with all continuous 

quantities, time does not come already thus marked off into bits; this means that, as I 

explained above in discussing physical space, until a division is actually made somehow 

there are no bits of time, already marked off for us to recognize and count or measure. 

On Aristotle’s theory (see Phys.  IV 14, 223a 29 ff.), time in its passage is objectively 

marked off into bits by the daily rotation of the outer heavens and the planets: these 

changes provide the basis for the distinction of one day from another, and for the parts 

of the individual days (morning, midday, afternoon, evening, etc.) as well as for the 24 

successive hours of a whole day and for the distinction of each hour into 60 minutes.  

Because we have solid proofs, Aristotle thinks, that these changes occur with strict ne-

cessity, never having begun to happen and such that they never can or will cease to 

keep on happening, we can be sure that in taking some “bit” of time starting from now 

back into the past or ahead into the future, such “bits,” of whatever length we wish, are 

available for the taking.  So having taken some arbitrary length of past or future time 

measured from some “now,” when you proceed to add to that given period, either by 

extending it back in time and setting an earlier “start” for the period being considered, 

or by extending it further into the future and thus setting a later “end” to the period, we 

know we are dealing with something that belongs to reality and this mental process is no 

mere act of imagination on our part.  

 Clearly, we must conceive this process on the model not of the first but the se-

cond of the two examples I gave above of physical or spatial magnitudes infinite by addi-

tion: not the desktop edge but rather the open-ended straight line going off in some di-

rection from some point in space.  In the case of time, we need to consider time as go-
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ing back into the past and onwards into the future, from now as the marked of starting 

point for our consideration, in just the way that the open-ended line goes from a marked 

off point in a straight line in some given direction.  So we need to consider and add to 

that initial period of time, whether of the immediate past or the immediate future,  as 

the case may be, a period of time, immediately preceding or succeeding it, that is of the 

same length as it, say 10 minutes, and go on adding that same amount in successive 

steps.17  Notice that if you add at first ten more minutes to make 20, you’ve increased 

what you started with by 100%, and when you increase the 20 minutes by another 10 

minutes, to make 30, you increase what you already had by 50%, while at the next step 

you increase what you already had before taking that step by 33% and at the next step 

the percentage of the increase is 25% and so on: the proportion by which increasingly 

large lengths of future time are increased by ten minutes is a diminishing proportion, 

which means that though there is a limit in the case of future time or past time (the one 

                                            
17 Here I adopt the formula for successive addition of times to the initial length of 

time that I described in n. 15 for extending a given starting magnitude toward an envis-
aged greater magnitude. Alternatively, one could use the formula for additions adopted  
above in my main text for successive additions to a given initial magnitude, for example  
an open-ended line: take a period of time (past or future), projected from now as its 
starting point, of arbitrary length.  Then add to that a period of time, immediately before 
or after it (depending on the case), that is of a length equivalent to some given percent-
age of the time first taken (it does not matter what percentage, so long as it is less than 
100%).  Consider for example, first taking the next ten minutes from now, and then tak-
ing and adding to that length of time half of that amount, viz. 5 minutes, from the suc-
ceeding time, envisaged as elapsing, and doing the same thing over and over again, first 
taking and adding to the future time already taken at each step precisely half of it, viz. 
7.5 minutes (half of the 15 minutes already taken), and then half of the 22.5 minutes, 
or 11.25 minutes, and so on.  As you can see, this results in a series of periods of time 
added step by step in such a way that though the lengths of time added are longer at 
each step than at the previous ones, the percentages that determine these amounts re-
main the same.  So with respect to the future, there would in this way be a converging 
limit to time, but one that does not mean that time will come to an end at that limit, 
which will in fact not be reached in the envisaged process of extending time into the fu-
ture from any given moment.  So this limit would not prevent us from going beyond any 
given period of future time by recognizing another one as coming after it.  Similarly for 
the past.   
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established by undertaking this unending series in precisely the way I have defined it), 

that does not prevent us from going beyond any given length of future or past time by 

adding another ten minutes to it.  As I have emphasized above, reality is such, as Aristo-

tle thinks he can prove, that such additional time is always available for so adding, how-

ever lengthy the time already taken may be. 

 So on Aristotle’s view, there is not an infinite extent of future time or of past 

time, standing there in its fully completed infinity, ready for us to pass through without 

coming to an end at the endpoint of any period of that time. Nonetheless, though for 

Aristotle there is a limit fixed for the passage of future time, as measured by increments 

from any now, and for the retrospective consideration of past time, it is one that con-

stantly remains ahead of any point that that passage may have reached at the end of 

any given period, so that it will in fact not be reached in any process of extending time 

into the future or back into the past from any given present moment.  So this limit does 

not prevent us from going beyond any given period of future or past time by recognizing 

another period as coming after or before it, as the case may be (the divisibility every-

where within it of any period of time guarantees this).  Time will never end, and never 

began.  Thus on Aristotle’s view, though there is not an infinite period of time into the 

future or back into the past, standing there ahead of or behind us in its fully completed 

infinity, ready to pass by bit by bit or having passed by already bit by bit, there is always 

available the possibility, given the eternally necessary rotation of the celestial spheres, 

of recognizing any finite future period of time you wish or any past one, however long or 

short, as upcoming after or preceding any period considered.  So, on Aristotle’s theory, 

both past and future time, as measured in this way from any given “now,” is indetermi-

nately finite.  As with my open-ended line, as discussed above, time as measured back 
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from any present moment or forward into the future is not already there in infinite ex-

tension to be so measured, but, because of the divisibility everywhere of each period of 

time, and because of the eternally necessary rotations, it is known in advance that more 

time can be added in either direction, so as to produce always some longer finite period. 

Thus, for Aristotle, overall time (taking together past and future time measured from 

any present moment) is finite but indeterminately so.   

 The time that has passed before any now is finite but indeterminately so, and the 

time to come in the future is also finite but indeterminately so.  There is always more 

time past before any “now” than any finite period we may consider going back from that 

“now”: time never had a start, a first moment bounding a first period of time, but that 

does not mean that an infinite quantity has passed when time is considered, looking back 

from any now; on Aristotle’s account, to designate past time as infinite is not to refer to 

some quantity of time longer than every finite period, it is merely to say that the time 

that has passed before any “now,” though it is of some finite length, is of a length that 

cannot be definitely specified, since, given the eternally unvarying celestial rotations, for 

any finite length you may specify for it another length that can be recognized as belong-

ing to it.  And likewise for the future: when on Aristotle’s account he calls it infinite, this 

means of course that there will never be a last period of time after which it ceases to 

pass (it will never end), but not that, taken as a whole, it will have an extent of a length 

exceeding every finite one; its infinity means only that future time will continue beyond 

any finite period measured from any “now,” but indeterminately so, since for each finite 

length of future time so measured we know there is an additional finite length, measured 

in that same way, that we must recognize as belonging to it.  There will only be a finite 

extent of future time, but an indeterminately finite one.  Hence for cosmic time taken as 
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a whole, stretching out along with the unending rotations of the heavens and the plan-

ets, so as to measure the lengths of changes inside the cosmos and to relate them tem-

porally to one another, to say that it too is infinite is only to say that though it too is 

finite, it is indeterminately finite, in extent.    

 Thus insofar as time too, as well as number, is infinite “by addition” because in its 

case too there is “always another and another thing to be taken” (206a27-29), this de-

pends again (see 208a33-35) on the division that we have discussed, a division in the 

case of time (unlike that of number) of time itself into finite periods.  It is because that 

division goes on toward a limit that is necessarily never reached or gone past that for 

Aristotle time is entitled to the description “infinite,” where that is to be understood in 

the way I have explained.18  

                                            
18In the preceding I have proposed that we should understand Aristotle’s theory of 

infinites by addition in a way that treats on a common basis all three of the things that 
Aristotle accepts provide instances of that sort of infinity: physical and spatial magni-
tudes, number and time.  Aristotle clearly implies that in all three cases this infinity de-
pends upon the infinite divisibility of all continuous quantities, as such (whether physical 
or spatial magnitude, or time), and thus of there always being “another and another” 
something to be taken.  On the interpretation I have offered this is manifestly correct. 
Aristotle is, however, sometimes misunderstood to hold that infinity of space (in effect, 
the infinity of the material world) raises distinct questions from the infinity of time, so 
that time would have to be given a separate and distinct account from spatial magni-
tudes, if not also from number.  On this mistaken view Aristotle denies, as we have seen, 
the infinite extent of space (and of spatial magnitudes) but not that of time, at least not 
of past time.  In favor of this interpretation people cite III 6, 206a33-b3, where Aristotle 
remarks that in the case of magnitudes infinite according to his account, what is taken 
during the process of limitless reduction or addition “remains” but that this is not so for 
time infinite either by division or by addition (he repeats this point about the infinity 
both of time and of motion, from which, on his view, the infinity of time derives, in III 8, 
208a20-21).  But the obvious fact that no past time stays in existence at any present 
time (and no future time has yet come into existence at any present), whereas when you 
are dividing a marked-off magnitude or adding to one by following a limitless process, 
the parts already taken remain on hand when the next cut is made, can’t make the idea 
of an infinite duration of time past any more palatable to someone like Aristotle who re-
jects the intelligibility of the actual existence of any sort of completed infinity: the idea 
that an infinite extent of time viewed back from now has by now actually taken place is 
equally as objectionable as the idea of an infinitely extended space starting from here 
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III Being “in capacity” F vs. being “in fulfillment” F 

 Now we need to turn, at last, as promised (p. 4), to the other distinction that 

Aristotle draws in beginning his positive account in III 6 of the infinite, that between be-

ing in capacity (dunamei) (something) and being in fulfillment (entelecheiâi) (that thing).  

This distinction is drawn, explained and argued for as the main topic of Metaphysics Θ 

(IX) (see Θ 1, 1045b34-35, where it is introduced as the topic of the book; see also Δ 7, 

where being dunamei and entelecheiâi are announced and discussed at 1017b1-9 as one 

of the different four ways that being (to on) is said. So Metaphysics Θ is the first and 

main place to go in order to understand this distinction, before we can attempt to 

understand how Aristotle means to employ it in giving his account of infinity.  In fact, as 

I will argue, confusion concerning this distinction has caused fundamental misunderstand-

ings of Aristotle’s theory of the infinite presented in Physics III 6, which it is my main 

hope in this paper to clear up.  But before we turn to that task, we need to bear in mind 

some lessons about Aristotle’s intentions in this chapter as a whole that we can learn 

from the arguments of the preparatory chapters, III 4 and 5.  In fact, Aristotle introduces 

                                                                                                                                  
and going off infinitely either in some one or in all directions.  In either case you are sup-
posing a completed, actualized infinity. And the brunt of Aristotle’s whole account of 
infinites is to reject that idea root and branch. In fact, on Aristotle’s theory if properly 
understood, as I have explained it, both are flatly rejected.  When in these two passages 
of III 6 and IiI 8 Aristotle draws his distinction between the infinity of magnitudes and 
that of time (and motion) in terms of “remaining” or not, he should not be taken to be 
accepting the completed-infinity of elapsed time of or of the circular motion of heavens 
throughout time on which its infinity depends.  This difference between the infinity of 
spatial magnitudes and that of time pointed out at 208a10-11 certainly exists and is 
well worth taking note of, as a difference in the effects of the infinity in the true sense 
of infinite divisibility, on spatial magnitudes as opposed to time.  In both of these pas-
sages Aristotle is discussing infinite things understood as infinite according to his own 
theory, remarking on this difference between time and spatial and material magnitudes 
within that context. Aristotle certainly does not use the difference he marks in either of 
those passages to say anything explicitly about infinity in the false and according to him 
uninstantiated sense of infinite extension.  There is no reason at all to suppose that he 
means to say anything at all there about how the rejected notion of infinity in fact ap-
plies, in a way, in the one case but not at all in the other. 
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his account of the infinite in Physics III 6 in a brief passage (206a9-14), not mentioned 

so far, where he sets it within the context provided by those earlier discussions: “But on 

the other hand if nothing is infinite on any account (of what it is to be infinite) (ἁπλῶς). 

many impossibilities clearly result: there will be a beginning and an end of time, magni-

tudes will not be divisible into magnitudes, and number won’t be infinite. Now when 

things are settled in that way [viz., with convincing arguments, such as those of III 4 and 

5, that there isn’t, as well as ones (the reasons just given concerning time and number 

and the infinite divisibility of magnitudes) that there is an infinite], and it appears evi-

dent that neither view is possible19, one needs an arbiter. Clearly, in one way there is and 

in another way there isn’t an infinite.”  We know in what way Aristotle thinks it clear by 

now that there isn’t any infinite thing, since he has argued at length in chapter 5 that 

there isn’t and cannot be any infinite thing whose essence or nature it is to be infinite, in 

the way that air’s nature or essence is to be a hot-and-wet stuff, and also that there 

cannot be any infinite perceptible body in the sense of one that is extended in space 

infinitely in every direction.  So that is the way of being infinite that, after arbitration, in 

which we are to grasp that there isn’t anything infinite.  What Aristotle needs to explain 

and argue for now is the way of being infinite in which he holds that magnitudes, number 

and time are infinite.   

 It’s very important to bear in mind here, at the outset of chapter 6, as I 

mentioned earlier (n. 7), that in arguing that these things are infinite and explaining in 

what way infinity belongs to them he means that they are infinite strictly and properly 

speaking, not in some metaphorical or stretched sense of the term such as he has told 

                                            
19 In fact Aristotle has already said as much in III 4, 203b30-32: “The study of the in-

finite raises logical difficulties: many impossibilities result both if you suppose there is 
and if you suppose there is not an infinite,” though without saying in chapter 4 what the 
impossibilities are if you deny infinites altogether. 
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us about at the end of chapter 4 (204a2-7).  There he mentions three of these, and he 

makes it clear (204a13-14) that in investigating whether there is anything infinite, and if 

so what it is for infinite things to be infinite, he is not concerned with any alleged infinite 

thing according to any of those usages.  Taking them in reverse order, these are (1) the 

way that a boat trip from New York to Shanghai, or someone’s lecture might be said to 

be interminable or infinite, (2) the way that something which is not of such a kind as to 

be either finite or infinite (such as a point or a quality)20 might be said to be infinite 

(parallel to the way that a sound might be said to be invisible),  or (3) in the way that 

the circumference of a circle or the surface of a sphere is called apeiron in Greek 

because, though in fact you cannot move around it without cease except by going back 

over segments already passed, the circumference of a circle or the surface of a sphere 

does not offer any point within it as the ending point for such a moving round, or in the 

way that Aristotle says (207a3-8) a plain ring with no stone or other raised decoration is 

called in Greek an apeiron one because of its uninterruptedly circular shape around which 

one can move your finger without cease: such things are called apeiron by a similarity to 

to the things strictly and properly (kuriôs, 207a4) so called.  The strict and proper use 

of the term, Aristotle says, as mentioned earlier, applies to things that “are of such a 

nature as to have a path all the way through and out the other side (diexodon) but do 

not have one, or any limit (peras).”21  This term applies, or would apply if there were any 

such things, to entities infinitely extended in space in all directions, because, being 

bodily, such a thing is of such a nature as to provide a path all the way through it and 

out the other side, as any quantity of air or water conspicuously does, but it could not in 

                                            
20 See 202b33. 
21 He subsequently (204a14, 207b29) speaks of these things as (adiexitêtos), a de-

rivative from ienai, the Greek word for “to go.”  
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fact, because of its infinite extension in every direction, allow anything that started 

through it along such a path to get out the other side.22  Aristotle’s claim (as mentioned 

above, n. 7) is that there is another way of being infinite, according to precisely this 

definition, in which the infinites that he recognizes, viz., magnitudes, number and time, 

too are infinite.  These things are infinite, Aristotle claims, according to the same 

definition and understanding of what it is to be infinite, but in a different way than those 

other things, wrongly claimed to be infinite, are wrongly thought to be infinite.  So what 

he is going to explain to us, starting as I have said from his claim that things are said to 

be what they are on the one hand “in capacity” and on the other “in fulfillment,” is that 

and how these infinite things are really and truly infinite, in this full and proper usage of 

the term, and not in some metaphorical or extended or reduced sense.     

 

IV Being “in capacity” infinite vs being “in activity” infinite 

 How then are we to understand Aristotle’s claim that things are sometimes said 

to be “in capacity” what they are and sometimes to be “in fulfillment” those things, and 

how does he mean to apply this distinction in the case of things that he holds are infi-

nite, so that the actual things that are infinite both are-in-capacity infinite, as well as 

sometimes being-in-fulfillment infinite?  Aristotle explains the distinction in Metaphysics 

Θ 6, a chapter that he describes (Θ 1, 1046a3) as “about” activity (energeia) rather 

                                            
22 So in offering this definition Aristotle is not in any way prejudging the nature of in-

finity in favor of his own theory.  It is true that in offering it he is downplaying or setting 
aside the sense of indefiniteness or indeterminacy perhaps found in Anaximander’s apei-
ron and implied in Parmenides’ understanding of being itself (to on) as subject to a “lim-
it” (peiras), fr. 8, line 42 ff., referred to by Aristotle in chapter 6, 207a15-17.  But Aris-
totle is simply, and quite reasonably, offering this account of the basic sense of the term 
apeiron as applying even to the usage of those whose views about the apeiron that he 
rejects as incoherent:  this may not be a sense that they explicitly offered or endorsed 
themselves, but he reasonably thinks it is the implicit idea that they had I mind in their 
thought about infinity. 
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than about fulfillment, though as we proceed I will explain how activity and fulfillment are 

connected in Aristotelian theory, so that in fact it is about both.  It will help to grasp the 

distinction if we consider how Aristotle explains and applies it to one of the examples he 

frequently appeals to in developing his theory of being in Metaphysics Θ, that of a 

housebuilder, a person who possesses an expert knowledge of houses and of how to 

build them.23 Someone is-entelecheiâi (is “in fulfillment”) a housebuilder when, pos-

sessing that expert knowledge of building houses, they are actively engaged in using 

that expertise in building a house.  Building houses, and the houses that result, are what 

the expertise is for, and therefore what a housebuilder, as such, is for: this is the end 

(telos) that defines housebuilding as an expertise and housebuilders as possessors of 

that expertise.  It is that in which the fulfillment of the expertise and of the expert, as 

such, is found and consists.   When someone is merely “in capacity” (dunamei) a house-

builder, the capacity they have is of course itself to be defined by reference to the activ-

ity which constitutes that fulfillment—that is what its nature as a capacity consists in: so 

someone who is in-capacity housebuilder is someone who possesses the capacity, in fact 

a power,24 to engage successfully in the activity of building houses.  However, on Aristo-

                                            
23 In what I go on to say in this section about being in capacity and being in fulfill-

ment, as well as being in activity, I rely heavily on Jonathan Beere’s thoroughly convinc-
ing analysis in his Doing and Being (Oxford University Press, 2009), chapters 8, 9 and 
11. 

24 As Aristotle explains in Θ 1-2 powers (as capacities to cause changes in other 
things, qua other, or capacities to be changed by the action on them by other things) 
are special cases of capacities, which he argues in Θ 6 include other sorts of capacities, 
such as being-in-capacity an expert housebuilder, with corresponding cases of being-in-
activity that thing.  It will help us in understanding why Aristotle uses the term “activity” 
(energeia) to cover cases like a human being or other Aristotelian substantial thing (tode 
ti, this something or other), when it seems very odd to describe as e.g. a human in activ-
ity or “actively,” whenever it is on hand, if we keep in mind that in many instances, such 
as that of the housebuilder, things are said to be what they are “in-activity” precisely on 
the basis that what makes something a housebuilder in that way, on Aristotle’s theory, is 
that the person is engaging in a relevant activity, that of actively building house.  It is 



 33 

tle’s analysis, there are two distinct sorts of person who are so qualified that that they 

have that capacity.  To see this, compare another favorite example of his (see Θ6, 

1048a34, De An. II 5, 417a22-29): on the one hand, any human child (but no type of 

animal other than a human one) by its human nature has the capacity for engaging in the 

activity of understanding and contemplating geometrical truths, but likewise the person 

who has studied and mastered the subject, when they are not currently using it actively 

in understanding and “contemplating” some or other geometrical truths also has this ca-

pacity.  So both the child and, in a different and more advanced way, the inactive ac-

complished geometer are-in-capacity active understanders and contemplators of geo-

metrical truths.   So correspondingly a human being who has not been taught house-

building and one who has been instructed and has come to possess that expertise are 

both (but in different ways, the one less advanced than the other toward that fulfill-

ment), capable of actively building expertly-crafted houses.  But, because of this differ-

ence in level of advancement toward the fulfillment, despite the activities of learning 

that he or she has engaged in, but the child has not, in Metaphyiscs Θ 6, leaving aside 

the child, Aristotle explains being in-capacity something by speaking only of the inactive 

                                                                                                                                  
odd to say a live human being, just in merely being alive (which must be distinguished 
from engaging in the activities themselves of sensing, breathing, thinking etc., for which 
being alive gives them the capacities in which being alive as a human consists in pos-
sessing), and Aristotle shows himself quite aware of that in Θ 6.  He claims only an anal-
ogy between the more straightforward cases such as being a housebuilder actively and 
being a human being “actively” as justifying this application of the term.  It may help to 
understand and accept this application if one reflects that in cases of artifacts or other 
Aristotelian quasi-substances, such as houses, when some materials are “actively” a 
house, it is because the activity of building a house has been completed on them that 
this is so.  So in those closely parallel cases the connection to a relevant activity is 
prominent in the basis on which there “is-in-activity” a house or other artifact.  



 34 

accomplished geometer or housebuilder as the one who is-in-capacity a knower of ge-

ometry, or a housebuilder25  

 What use, then, does Aristotle make of this distinction in proposing and develop-

ing his account of the infinity of those infinite things that he accepts that there are?  In 

a clear reference to the theory of Physics III 6, Aristotle distinguishes at some length in 

Θ 6 itself, 1048b9-17, the way that being something in-capacity vs. in-activity applies in 

the cases on which he bases the account I have just reviewed of those two types of be-

ing, from the way it applies in the case of “the infinite and the void and other such 

things.”26  Here Aristotle casts crucially important light on how he regards infinite things 

as being in-capacity infinite, as well as in what way they can be and are infinite in-

                                            
25 In fact, though as we have seen Aristotle introduces the topic of two ways of be-

ing something in Metaphysics Θ 1, as he also refers to it in Physics III 6, in terms of being 
in capacity vs. being in fulfillment, when in Θ 6 he explains the distinction, he does so in 
terms instead of being something in capacity vs being that in activity (energeiâi): on his 
theory in Θ, the accomplished but inactive geometer counts as being-in-capacity a 
knower of geometry.  Likewise the expert housebuilder when he or she is not building a 
house, Is only in capacity a housebuilder.  By contrast, he counts a substance, such as a 
living human being or other animal as being-in-activity a human being or a dog, in com-
parison to its matter, which is only in capacity a human or a dog, despite the fact that 
the human’s or the dog’s fulfillment (its achieving its natural telos) consists in the activi-
ties of living in which it engages, when perfected as an animal of its kind, in exercising 
the life capacities having which its being the specific animal that it is when alive consists.   
He explains all this in Θ 6, but these further aspects of his theory of being-in-capacity 
and being-in-activity need not concern us.  

26 See Beere’s discussion of this passage in Being and Doing ch. IX sect 6, pp 208-
210.  With Beere, I accept the mss reading of γνώσει at 1048a15, rejecting Burnyeat’s 
proposal to emend to γενέσει, despite its attractions.  With him I also accept Ross’s ad-
dition by emendation of ἢ at 1048a11, which clearly gives the correct sense even if it is 
not perhaps grammatically absolutely necessary.  It is of fundamental importance in in-
terpreting what Aristotle says about infinity to take careful notice that in the first line of 
this passage of Θ 6, Aristotle says quite explicitly and unambiguously that “the infinite” 
along with the void are correctly said to be both “in capacity” and “in activity,” i.e. that, 
as for the infinite, there are things that are infinite in capacity as well as things that are 
infinite in activity.  His point is that this distinction applies to those cases in some way 
differently from the way it applies for the other, standard, cases on which he has con-
structed his account in Θ.  Those who, like Hintikka, might wish to interpret Physics III 6 
as denying that anything infinite exists that is infinite in activity, need to take note of 
the resulting contradiction between the two passages. 
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activity, which will aid us to understand his theory of infinity as it is expounded in Phys-

ics III 6, to which we will at last return just below.  Here, in Beere’s translation (slightly 

altered) is what Aristotle says: 

   The infinite and the void, and other such things, are said to be in-capacity and in-
 activity in another way from many other entities, such as what sees and what 
 walks and what is seen.  For these things can at some time be truly said without 
 qualification as well (for what is seen is on the one hand so called because it is 
 being seen but on the other because it is capable of being seen). But the infinite 
 is in-capacity, not inasmuch as it is going to be-in-activity something separate, 
 but in thought.  For it is the fact that the division never gives out that makes 
 this activity be in capacity, not its being separated.  

  
 What sees is a prime example offered earlier in the chapter, alongside the house-

builder, of something that a thing can be either in-capacity or in-activity, and what is 

seen is just the passive correlative; what walks, while not an example offered previously, 

obviously fits the same pattern as was explained in connection with what sees.  In these 

cases, following the pattern I have explained in discussing housebuilders, what sees-in-

capacity is anything that possesses the power of sight, when its eyes are closed: its 

power of vision is intact and in no way impaired even temporarily, or blocked by any ex-

ternal obstacle (for example someone holding his hand over its eyes), but just because 

its eyes are closed (just as someone asleep is in-capacity a thing awake, since waking up 

is in its natural repertory and sleep is a state in which the exercise of consciousness is 

suspended, while one who has woken up is thereupon awake in-activity). In all the cases 

mentioned, there are these two ways of being something—being a thing that sees or is 

being seen, a thing that wakes, a walker: to be actively engaged in seeing or in being 

seen, in being awake, or in walking is one way of being a thing that sees or a thing that is 

seen or a thing that wakes or a walker, but equally there is another way of being any of 

these things.  Things are also correctly described as things that see or are seen, that 

wake or walk, just because they (but not lots of other things) are such that they have 
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the corresponding capacities.  In these cases and many other similar ones, as Aristotle 

implies here, when a thing is one of these things in-activity, then it is said both truly and 

without qualification to be that one of them (whereas when they are only in-capacity 

such things it is true, but with that qualification, that they are those things), and, he 

adds in the next sentence in contrasting these cases with the infinite, the void, and oth-

ers of that same kind, that when they are-in-activity the things in question, they are in-

activity something separate, a thing that sees or whatever, as a thing standing on its 

own in the complete and fulfilled condition of seeing or being seen or waking or walking, 

the condition in which the capacity reaches the end in terms of which it is to be defined,  

viz., its fulfillment.   

 In the other cases, instead, Aristotle says, the activity, for example that of the 

infinite, is found only in thought,27 and, Aristotle adds, since that is so, the kind of ca-

pacity that the infinity of magnitudes, number and time have in virtue of being infinite, is 

not, as in the cases considered in Metaphysics Θ 6, a capacity for the separated exist-

ence, standing on its own, of a completed infinitely extended magnitude or a completed 

infinite enumeration or a completed block of infinite time, either in the past or in the fu-

ture.  There cannot and so never will be any such infinite thing.  The capacity, in the 

case of the infinite thing, is instead, for the initiation of and active engagement in a cer-

tain process of dividing, so specified that it is incompletable.  Here, the capacity is solely 

for that process to be going on, not for its completion.  Hence, when an infinite thing, 

whether a magnitude, number or time, is actively infinite, it is the relevant necessarily 

                                            
27 In this sentence and the previous one I offer what seems the most likely interpre-

tation of what Aristotle seems to understand when speaking of something becoming 
“separate” or of an activity as being separated.  (See further the next paragraph.)  Beere 
(p. 210, n. 71) notes the peculiarity of Aristotle’s phrasing in the next to last sentence 
of the passage quoted above (1048b14-15), but the last sentence is just as peculiarly 
and obscurely phrased if not more so. 
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unending process’s being underway in which its being actively infinite under that circum-

stance consists.28 

 So what Aristotle says about the infinite in this passage of Metaphysics Θ begins 

from the clear statement that not only things that walk and see (and houses and house-

builders) are sometimes in-capacity things of those sorts, at other times in-activity such 

things, but the same holds of all infinite ones: Aristotle is saying here that the latter dif-

fer from the former only in the ways this distinction applies in their case.  In the case of 

the first group, things that are-in-capacity Fs will (normally) later be Fs engaged in activ-

ities of complete fulfillment of what it is to be an F.  By contrast, infinite things will nev-

er be-in-activity infinites in the same sense as with such things: there is nothing in-

activity infinite that is something in which the fulfillment, consisting in the passage 

through it toward a limit having been followed all the way through, so that the thing 

stands as a separate, completed infinite thing.  (That completion is something that can 

only be thought, or known in thought, i.e. in gnosis (in knowing thinking), through envis-

aging the limit of the process as actually reached).  In fact, he says, the activity that the 

capacity possessed by in-capacity infinites is a capacity for (whether this is an infinite by 

division or one by addition), is the division, when underway, towards a limit that will nev-

er give out.  The activity in question is not the result of an activity having been carried 

                                            
28 Hence, I agree with Lear in his dispute with Hintikka (“Aristotelian Infinity,” pp. 

189-198) that for Aristotle it is the continuous structure of magnitudes that makes 
them infinite, not the unending processes of dividing them, as if (as Hintikka maintains) 
for Aristotle the basic infinites are those processes, so that magnitudes and other infi-
nite things are infinite in a derivative way from the processes’ infinity.  So I agree with 
him that Hintikka is wrong to say that Aristotle’s account of the infinity of infinite things 
depends upon a commitment to the principle that every genuine possibility is at some 
time actualized.  But, as I make clear in my main text, there is no need to deny, as Lear 
does, that for Aristotle there is a way in which infinites are ever actually and in activity 
infinite, in the way that Aristotle explains the day and quadrennial games to be (see be-
low).   
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out in such a way as to stand there separated on its own and completed.  The crucial 

points to be noted are first that Aristotle is asserting that infinite things of every type 

include both ones that are-in-capacity infinite and ones that are-in-activity infinite, and 

that in all cases the infinity depends upon divisibility of something to infinity in thought. 

 As we should expect, when we return at last to Physics III 6, we can see all these 

points confirmed and elaborated.  Or so I will now argue.  Aristotle begins (206a16-17) 

by reminding us that he has maintained in chapter 5 that no magnitude is infinite on the 

basis of an activity (kat’ energeian), but that (every) magnitude is infinite by division 

(diairesei).  He immediately adds (206a17-18) that since there are no indivisible lines 

(the very notion is incoherent) we must conclude that “the infinite is in capacity,” i.e., I 

take it, that any actually existing infinite thing is infinite by a certain capacity it has, 

namely in fact either by the capacity it itself has for being divided without limit (this is 

the case we have discussed above, of the division of any magnitude, however great or 

small, into smaller magnitudes of the same type, without limit) or else by the capacity it 

has to be added to by magnitudes of the same type (lines in the case of a line, plane in 

the case of a plane, or solids in the case of a solid), gradually increasing it in size without 

limit (this is the case of magnitudes infinite by addition, discussed above.)  He immedi-

ately clarifies this (206a18-21) by contrasting the way that something is-in-capacity 

infinite with the way that (as discussed in Metaphysics Θ 6), some quantity of marble 

about to be carved out from a marble block is-in-capacity a statue: in the latter case, 

this marble is going, once the statuary’s work is completed, to be-in-activity a statue 

(andrias energeiâi), according to Aristotle’s account of activity in Θ 6: that is, in the case 

of any infinite thing (whether magnitude, or number or time) its unlimited divisibility or 

its capacity for unlimited progressive increase, in which its infinity consists, does not 
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mean that there is ever going to be a completed infinite magnitude, or series of numbers 

or length of time In the way that there is going to be a completed, free-standing statue 

if the capacity of the marble to constitute a statue is realized by the statuary, exercising 

his skill on it fully and completely.  In that sense of “active existence,” on Aristotle’s 

theory of infinity, there isn’t and is never going to be anything “actively” infinite (ener-

geiâi apeiron).   

 However, Aristotle clarifies his account of infinity further (206a21-25) by draw-

ing two analogies, first with “the day,” and then between infinite things and the Panhel-

lenic contests, mentioning specifically those held every four years at Olympia: all of the-

se things, the infinite, the day and the Olympics, he says, are both in capacity and in ac-

tivity in a way analogously to one another.29  Thus there is another way, entirely compat-

                                            
29 It is of course true, in this case as in any other of analogy, that we need to consid-

er what Aristotle intends to take away from the cases of the day and the Games and ap-
ply to the infinite, and one should consider whether it is only the fact that on his theory 
of the infinite infinites and the day and the Olympics all share the feature that their es-
sence consists, as I explain just below in my main text, in “one thing happening after an-
other,” and not, as I take it, more fundamentally in that in all three cases Aristotle thinks 
that there are two ways, one “in capacity” and another “in activity” in which their in-
stances exist or have being as day or games or infinites. Note, however, that, as I ex-
plain, given the comparison of infinites with day and games, Aristotle’s account of the 
infinite provides a good and clear basis for seeing in the case of any of the infinite things 
that Aristotle’s theory countenances two ways or stages of its being infinite, one in 
which it would be infinite only in capacity and a second in which it would be infinite in 
activity.  So whether or not he intended to take note of and affirm these two ways of 
being for infinites, his account makes room for this distinction.  That is enough for my 
purposes, since I am intent simply on understanding the account he provides in Physics 
III 6, and the basis for this distinction is indisputably to be found in his account.  Still, in 
my main text, along with Jaakko Hintikka (“Aristotelian Infinity,” Philosophical Review 75 
(a966), 197-212, reprinted in his Time and Necessity (Oxford University Press,1973, 
114-134; see p.115-117),  Beere (p. 209, n. 70), Hussey (Aristotle’s Physics Books III 
and IV, Oxford 1983, p. 83), and Ursula Coope in her “Aristotle on the Infinite” (in C. 
Shields, ed., Oxford Handbook of Aristotle, Oxford, 2012, 267-286), I take Aristotle to 
mark this distinction explicitly in drawing the analogy.  In support of so understanding 
him, as I have explained, we can point to Aristotle’s clear implication in Metaphysics Θ, 
1048b 9-11, discussed above, that some infinite things are infinite in capacity and oth-
ers in activity.  I think it was G.E.L. Owen who first proposed and defended this interpre-
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ible and not even in conflict or tension with the way, just discussed, in which every infi-

nite thing is infinite in virtue of a capacity and never in activity, that some infinite things 

are infinite only in capacity, by contrast with others (or, as we will see, or by contrast 

with the same ones under special other conditions) which are “actively” infinite.  As he 

points out (206a26-29), on his account every infinite thing, whether infinite by addition 

or infinite by division, “is infinite by one thing being constantly taken after another, while 

that which is taken each time is limited in quantity, but a different thing after a different 

thing.”  And the same is true for “the day” and the Olympic games (hence the analogy).  

He illustrates the analogy with the case of the Olympics: there are the Olympics both in 

that the contests can take place, i.e. regularly do, in a four-year sequence at a given 

time of the year—dunasthai gignesthai (a24-25), and in that (at some times, I take it he 

means, i.e., every four years, they do take place, so that during those times they are 

taking place—gignesthai, a25).  The being or essence or nature of the Olympics consists 

in the fact that there are lots of different competitions one after the other (allo kai alllo 

gignesthai), and within each competition the event itself consists in first this and then 

that taking place (allo kai allo gignesthai), and it is that same nature or essence that be-

longs to the Olympics both insofar as they can take place even at times when they are 

not doing so, and insofar as throughout those quadrennial two weeks they are taking 

place in a continuously varied set of happenings day by day and hour by hour.  Similarly 

for “the day”: for the whole time between sunrise and sunset every day, time’s passage 

                                                                                                                                  
tation (which was unrecognized in earlier commentaries and books) of Aristotle’s theory 
of infinites in Physics  III 4-8, in his regular B.Phil. classes on Aristotle in Oxford, which 
were repeated on a two-year cycle beginning in 1957, if not earlier (I attended in 1961-
63).  It seems likely that that was the source of both Hintikka’s and Hussey’s knowledge 
of this interpretation, since they too attended Owen’s Aristotle classes in those years.  
The same may be true of Lear, who was a student and lecturer in Cambridge after Owen 
became Laurence Professor of Ancient Philosophy in the Classics faculty there in 1973. 
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means that it’s always one thing happening after another (each thing limited in extent), 

each different from its predecessor and its successor, the whole series beginning at sun-

rise and ending at sunset. (Or, perhaps, more technically, we should think of the con-

stant progress of the sun up the heaven, first here then there, to its overhead position 

and then down, without this progress ever pausing, toward the western horizon.)  So in 

one way of speaking, day is when and by this succession of daytime events.  But, in an-

other way of speaking, day is, corresponding to the same way that night also is, by the 

fact that at night daylight, with its succession of events, can happen, and will happen, 

beginning at sunrise.  Here again, both at night, when day is in that the succession of 

daytime events is going to follow shortly, and during the day when those events are 

successively taking place, it is the same essence or nature that is in question: the orderly 

succession of daytime events in which any day consists.30  Analogously, then, a magni-

tude infinite by division is infinite first when it has the capacity to be successively divid-

ed in a constant ratio (half, say, then half of the remainder, and so on), starting from 

one end, without ever reaching the limit which is the other end: then it is infinite “in ca-

pacity,” namely in its capacity for such unlimited and unending division.  But when this 

                                            
30 This interpretation of how Aristotle means us to understand day and the Olympics 

as having being in both ways, in capacity and in activity is not exactly either of the two 
ones that Coope sets out and distinguishes (“Aristotle on the Infinite,” 272-4), but 
combines elements of both.  Like her, I think that so far as being in activity goes, Aristo-
tle is thinking of the way that when it is daytime, other and other things are happening 
(see also Beere’s discussion, referred to in n. 22 above), and that when the Olympics are 
going on other and other particular events take place day by day and hour by hour, but I 
take the way day or the Olympics have of being-in-capacity consists in the fact about 
the earth’s meteorology that there is both daytime and nighttime, and about the institu-
tion of the Olympic games and festival that its essence consists in quadrennial occur-
rences at a more or less fixed time of the year: that is what the institution is, a capacity, 
or scheme for such occurrences.  We correctly speak of the day and the Olympics in 
both ways: there is day both in that daytime is among the things that there are, and 
likewise for the Olympics, but there is also day only when there is sunlight and the Olym-
pic games and festival only during certain summer days every fourth year. 



 42 

process is actually underway, and the magnitude is currently being divided in that unlim-

ited and unending way, it is infinite “in activity,” namely in the activity then going on of 

so dividing it.31 

 

V Conclusion 

 It results, then, from careful attention to details, especially as regards what Aris-

totle calls infinites by addition, which is in both the traditional and the more recent sec-

ondary literature a somewhat neglected topic, as well as from taking careful account of 

the meaning of Aristotle’s distinctions between dunamis, energeia, and entelecheia, and 

his use of them in his account of infinity in Physics III 6, that, as I have said, that account 

confirms all three of the main points I identified in discussing Aristotle’s brief remarks in 

Metaphysics Θ 6 about how being-in-capacity infinite and being-in-activity infinite is like, 

                                            
31 Or consider things that are infinite “by addition.”  First consider magnitudes infi-

nite by addition: the initial length of line marked off from an open-ended one is infinite 
through its capacity to be successively added to bit by bit by a constant ratio of what at 
each step has already been taken, without ever reaching the limit that that process de-
fines for it.  Any length of line or other magnitude satisfies this condition: they are all 
infinite by addition, as they are also infinite by division, in this “in capacity” way: they 
have this capacity.  But when the process so defined is actually underway in the case of 
any given line, then it is “infinite” (by addition) “in activity,” viz. in the activity of addi-
tion so specified then going on.  Or consider number: for Aristotle, number is infinite by 
addition because any integer is such that it can be increased by one, each such addition 
being a smaller proportion of the numbers preceding it in the series than is the case for 
its immediate predecessor, so that there is no reachable limit, no last number; this is 
true of number “in capacity,” viz. in number’s capacity to be so added to.  When in 
thought someone is actually counting along the series, then number is infinite by addi-
tion “in activity,” viz. in that activity of enumeration toward a limit that necessarily will 
not be reached.  Likewise for time past and time future insofar as they are each, accord-
ing to Aristotle’s account, infinite by addition: time past and time future can be gone 
through in thought taking to begin with any length of time anyone likes (5 minutes, 2 
hours, whatever you like) and that process, with an ever-diminishing ratio of time previ-
ously taken being taken at each step, is unlimited and unending : so time too is infinite 
by addition on Aristotle’s account, first in capacity, but then, when someone is actively 
engaged in some such process, it is infinite “in activity.”  
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and how it differs from, being-in-capacity vs. in-activity or in-fulfillment a thing that sees 

or a housebuilder or a house.  On Aristotle’s theory, nothing is ever in-fulfillment or in-

activity (where that means “in-fulfillment”) infinite; when “being-in-capacity F” is intend-

ed to contrast with and exclude “being-in-fulfillment F” or being-in-activity F where that 

terminology is used as the term contrasted with being-in-capacity F, every infinite thing 

there actually is only is-in-capacity infinite, and never is-in-activity infinite.  But that does 

not prevent Aristotle from saying, and does not in any way conflict with his claim, made 

in his analogy between infinite things and days or quadrennial athletic game-festivals, 

that infinite things (magnitudes—both those infinite by division and those infinite by ad-

dition, plus number and time) sometimes are-in-capacity infinite and sometimes are-in-

activity infinite: here being-in-activity infinite does not mean and in fact contrasts with 

being-in-fulfillment infinite.  Since being-in-activity in Aristotle’s theory in Metaphysics Θ 

is applied in these two different ways, his theory of the metaphysics and the physics of 

infinity can maintain both that, in one way all infinites are-in-capacity infinites and none 

are-in-activity infinite (i.e. in-fufillment infinite), while in another way sometimes those 

infinites are-in-capacity (only), in this way, while at other times and under other circum-

stances they are-in-activity infinite.32  

                                            
32 In his interpretation of Aristotle on infinity, Lear interestingly makes much of the 

fact that when any infinite “way through” a magnitude is begun, and some limitless divi-
sion gets underway, it will in fact cease (if only because the one doing the dividing gets 
tired and gives up), so that, accordingly, the magnitude’s infinity does not consist in the 
unendingness of such a division, but rather in the fact that the continuous structure of 
magnitudes guarantees that unlimitedly many such divisions could have been undertaken 
instead which weren’t: as I noted above myself (n. 6), though Aristotle customarily 
speaks, as at III 7, 207b11, of dichotomies (processes that begin by taking half of the 
magnitude then half of the remainder and so on), the unlimitedness of the magnitude is 
equally illustrated by divisions based on any repeated proportion of the remainder, of 
which of course there are unlimitedly many.  Having explained Aristotelian infinity in that 
way, Lear proceeds to praise Aristotle’s account and criticize Brouwer’s mathematical 
intuitionism for its criticism of the notion of infinity in modern classical mathematics.  I 
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 It is certainly true that in Physics III 6 and indeed throughout Aristotle’s discus-

sion in Physics III of infinity, he is most insistent, and repeats over and over again,33 that 

the infinite only exists “in capacity” and not at all “in activity.”  By contrast, he does not 

insist on and repeat or make a great show of the part of his account in which he attrib-

utes both being-in-capacity and being-in-activity to infinites. That part of the theory is 

expressed only in the parts of the text (most clearly at 206a21-25) where he draws on 

the analogy between infinites and the day and the games.34  This is the reason why earli-

er commentators, including Ross, have failed to see this part of Aristotle’s theory, and 

why some have strongly resisted recognizing this feature when it has been pointed out 

to them by recent writers.35   But there is no reason and no decent excuse for not ap-

                                                                                                                                  
am incompetent to judge the force or correctness of the criticism of 20th-century math-
ematical intuitionism that Lear bases on the fact that necessarily, unlimitedly many 
“ways through” any magnitude could be taken that are not taken, but I do not think we 
have any evidence that Aristotle’s own account of the infinity of magnitudes, or other 
infinite things, relies on or even takes notice of this fact about the infinite divisibility of 
magnitudes.  The passage Lear seems to cite as indicating that Aristotle’s account fo-
cuses on that feature (III 6, 206a26-29) des not appear to me to require or even sug-
gest that interpretation.  (See my discussion of this passage above, p. 7.)  As I have in-
terpreted Aristotle’s account, it does depend squarely, pace Lear, on the structure of 
magnitudes as continuous things, insofar as it makes them inexhaustible by dichotomous 
or by any related fixed-proportion division. 

33 See III 5, 204a20-21, 29, III 6, 206a16-19, b12-13, 16, III 7, 207b11-12, 28-29, 
III 8, 208a5-6 

34 The reference to the analogy at 206b12-14 comes in a passage in which the evi-
dence concerning the existing mss readings is reported in his apparatus by Ross in a con-
fused manner; it is unclear from what he reports exactly what he thinks the important 
ms. E has at the end of line 13 and the beginning of 14, where the crucial bit of the ref-
erence occurs.  Moreover, Ross reports that lines 206a29-33, where we find a third ref-
erence to the analogy, are omitted in all our now existing mss, though the ancient com-
mentators had them in theirs. 

35 Great confusion over the meaning of Aristotle’s claims about the infinite has been 
caused on all sides of the interpretative debates by the universal habit, until very recent-
ly, of misunderstanding the distinction and contrast between dunamis, energeia, and en-
telecheia as one concerning the metaphysics of modality, and translating dunamis as 
“potentiality” i.e., possibility, and both the other terms indiscriminately as “actuality.”  In 
fact, as we have seen in our discussion of Metaphysics Θ, the distinction intended is one 
within the metaphysics of being: it concerns two or in fact three ways in which things 
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preciating the full scope and intellectual interest of Aristotle’s theory of infinity as he 

actually expressed and explained it, with all the relevant clever distinctions and all the 

interesting theoretical consequences to which they lead. 

 Though with his customary surface obscurity, Aristotle explains the most funda-

mental of these consequences in the last section of III 6, 206b33-207a32.  Let me con-

clude by offering an interpretation of the main points that he attempts to explain there.  

People think, he says, that the infinity of an infinite thing consists in its being such that 

there is nothing outside it: the infinite universe, for example, for those who think the 

universe is infinite, as people both at his own time and now do, is thought of as some-

thing that extends in all directions without limit, holding everything that there is some-

where inside it.  In fact, he claims, drawing on the account he has already given earlier in 

III 6, the contrary is true: the infinity of any infinite thing that in fact exists consists in its 

“always having something (of it) outside it.”  He goes on to explain in some detail how 

this is so for the case of magnitudes, but in order to appreciate the novelty and power 

of his own contrasting theory of infinity we need to take into account how this applies 

also to time and number, the other infinite things that his theory countenances.  For Ar-

istotle, the universe (= the cosmos, bounded within its spherical outer surface) does in 

fact “have nothing outside it,” but that does not and couldn’t make it infinite: nothing 

necessarily has no extent and so can’t be infinitely extended around the cosmos, so as 

to surround it and contain within it all that is.  For Aristotle the universe, the cosmos, is 

indeed an infinite thing, but its infinity consists in that, the finite extension of its magni-

                                                                                                                                  
can be whatever they are.  Being something potentially vs. in actuality has almost no 
connection with Aristotle’s concerns in this theory, as Beere has clearly and persuasively 
argued (Doing and Being, esp. chapters 8 and 9).  This bad habit characterizes even the 
most recent article on Aristotle on the infinite that I know of, that by Ursula Coope in 
The Oxford Handbook of Aristotle, good and interesting though it otherwise is. 



 46 

tude is such that, being a continuous quantity, when any part of it is taken, starting for 

example somewhere on its perimeter and moving towards its center, and on further to a 

next part, there is always another part of it that lies outside what has already been taken 

that can be taken and added to what has previously been taken.  The continuous nature 

of magnitudes implies that the process, to which Aristotle means here to be referring, of 

division by repeated applications of cutting according to a constant ratio, as I have ex-

plained above, and not just according to the principle of dichotomy, cannot begin at one 

boundary of the universe or of any other spatial magnitude and gradually exhaust and 

use it all up, reaching by this means the limit established by the process toward its op-

posite boundary.  The universe and all other spatial magnitudes are finite in extension, 

but also infinite in this special way, which is a consequence of the infinite divisibility that 

their structure as continuous quantities gives them.  In being finite in extension, each 

actually existing magnitude (two-dimensional as well as three-dimensional ones) is whole 

(holon) and complete (teleion—provided with ends, telê), contained within its own 

bounding points, lines or surfaces, with nothing of it lying outside.36 

 In fact, he insists (207a25-26), thinking of the infinity of magnitudes, what is in 

the true sense infinite is matter for the completeness (teleiotês) of the magnitude and is 

(only) in capacity a whole, but not a whole in fulfillment (entelecheiâi, by having achieved 

its end and completion): thus it is the continuous structure of the matter of a marked 

                                            
36 207a10-15.  Hence, Aristotle adds (207a15-21), Parmenides expressed the Eleat-

ic doctrine about all-encompassing being (what is, all of what has being) more adequate-
ly than his follower Melissus did.  In his poem Parmenides describes what is as a whole 
and limited, “like the mass of a well-rounded ball, equally balanced from the middle in all 
directions,” and this accords with Aristotle’s insistence that the all or the universe must 
be a whole and a complete thing, possessing ends on all sides, and therefore limited (pe-
perasmenon).  But Melissus calls what is or the all infinite (apeiron), understood in the 
way Aristotle has argued nothing is or could possibly be infinite, viz., as extended with-
out limit on all sides, making the mistake of thinking that an infinitely extended magni-
tude could be a whole just because it allegedly contains everything within it.  
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off magnitude that makes it infinite in the only way it truly is infinite, while only in being 

a marked off magnitude, and so finite, it is completed and truly a whole.  The infinite 

thing itself (this matter) is not in itself, i.e. in being that matter, with the infinite divisibil-

ity belonging to it, a whole with limits, but it counts as a whole with limits only in virtue 

of something else, viz. the marked off magnitude it is matter for (a23-4).  For that rea-

son it is true, as people sometimes say, that the infinite is unknowable (agnôston, a25), 

viz. because as such matter has no form (it is anything that it is only in-capacity, i.e. on 

the basis of its capacity to be whatever the things it may constitute are-in-activity by 

virtue of their forms).  Hence, pace Melissus and others who think there are infinitely ex-

tended magnitudes, the infinite is not something that contains a lot of things, but rather 

something contained, as the matter of something is contained as one part of it, a thing’s 

matter being contained and limited by its form. This matter (a22-3) is divisible both in 

reduction by dichotomous or other fixed-ratio division of the given marked off magni-

tude or by the reverse operation of addition step by step of more of it to some starting 

extent taken at first, in the way we have seen.  Thus actually existing magnitudes, 

marked off with their end-points, -edges, or –surfaces, are in themselves finite, but they 

are also infinite in virtue of the infinite divisibility belonging to the structure of the con-

tinuous quantities that underlie them as their matter. 

 So far in this last section, following Aristotle, I have been speaking mostly of spa-

tial magnitudes among the infinite things countenanced by Aristotle’s theory.  We need 

to turn now in conclusion to see how this account is meant to be applied to time and 

number, which as we have seen Aristotle counts as infinites by addition. Let us first con-

sider time, both time past and future time.  On Aristotle’s account, at any now, the time 

preceding is not infinite in extent: he denies that an infinite amount of time has passed 
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before any such now. There has only been a finite extent of time before any now, alt-

hough there is no definite extent that has passed before any given now.  Name a period 

of past time, of any definite length, and there has been more time than that: as we have 

seen, you can for any given length of time in the past that you wish to consider an addi-

tional period you can consider as an addition to it.  Past time is infinite only by this un-

derlying so to speak matter for each and any given period, the continuous structure of 

time.  Similarly for time to come at each and any now: there is not going to be an infinite 

extent of time in the future from any now, only a finite but indeterminately finite 

amount, such that for any finite period of future time you consider, you can always rec-

ognize and consider another period coming after it.  As for number, things stand similar-

ly.  There are no numbers that are not finite (made of a finite number of units): so for 

Aristotle there no number such as the  (aleph-naught) of contemporary mathematics: 

no number exists, as he and Greek mathematicians think of numbers, that is made up of 

an infinity of units.  Number is infinite solely in that for any such number you consider 

you can always recognize and do mathematics with one larger than it, i.e., made up of a 

larger number of units than it is made up of.  Thus there are for Aristotle only finitely 

many numbers but they are indeterminately finite, so there is no limit to them, in the 

same way that for him time both past and future is finite but unlimited, and magnitudes 

too are all finite but unlimitedly so—all because of some underlying process of division 

ad infinitum in each case.   

 Princeton University 
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