
TIME, CREATION
 
AND THE CONTINUUM
 

theories in antiquity and the early middle ages 

Richard Sorabj i 

Duckworth
 



216 
21 

111. Time and CrtatlOTl 

hanng existed previously. namely, when the heavens themselves (his "ords, 
not mine) be~an to exist. ' · 

It IS an interesting twist in Philoponus' attack that he declares a successive 
Infinity harder to accommodate than a simultaneous infinity, not easier as 
Aristotle supposed. precisely because it immediately raises the problems of 
traversal, addition and multiplication. ls We may be reminded of Augustine's 
claim that God can count all the innumerably many things without any 
succession (alternatlO) in his thought: 19 an infinite count is evidently thought 
more possible, if it is not successive. 

Simplicius replies to Philoponus' attack by drawing attention to an idea 
which crops up in Aristotle Ph,ls. 3.6 (206a33-b3) and 3.8 (208a20-1). 

But in extended objects, this Itaking of one thing after anotherj occurs In such 
a way that .... hat is taken stays behind; whereas in the case of time and of men. 
what is taken ceases to eXist, though in such a way that the series does not fall 

Time and movement are infinite. and so is thtnking. in such a way that what is 
taken does not sta~. 

Slmplicius takes Aristotle's point to be that, because past days and past 
generations of men do not stay, but have perished, you do not get an infinity 
of them existing. ~loreover, he adds, you will not find an infinity being 
Increased. because there is no infinity there in the first place.!o 

At first sight, Simpl1cius' point seems arresting' what made it possible for 
an Infinity of divisions to be a merely pottnlial infinity was that the divisions 
not yet made did not r\lSt. Has not Simplicius shown that years are like 
dl\ Isions, in that no more than a finite number exists? Unfortunately, we 
have seen that the situation tS more complex, because Aristotle is willing to 
thll1k of points and potential divisions as entities of a sort, capable of forming 
collections. And he would have to allow the same for past years - all the more 
so because the sense in whIch past years no longer exist is only the rather 
weak sense of no longer being present. They are still entities enough to form a 
collection, and Aristotle ought therefore to avoid their forming an actuall) 
ll1finite one, just as he does in Phys 3 and GC 1.2 for potential divisions and 
points. Otherwise. he WIll be back with the Anaxagorean problem, which he 
hoped to avoid, concerning an infinity whose parts are infinite, and with the 
problem of a line composed of nothing but points. Admittedly, we have seen 
hIm allowing an ac.tual infinity of potential divisions in Ph)s. 8.8, but first. 
that was argued to be an inconsistency, and secondly, potential divisions 
have less claim on eXIstence than past years, so hardly set a precedent for 
them 

Thin~s will be no better If Simphcius' point is transposed and phrased in 
terms of actuality instead of existence, so as to say that past years are no 
longer arluat We should then have had at least three senses of actuality: 

• 6th 016 books against Aristotle, as recorded by Simp!. In Ph". I P9, 15-21. 
• irt 9-tl as above, and 111 Ph}' 429,20-430,10. 
• (ltr XII .("7 Innumfra omma sinr(ogilalHmu.(J[ltmotJont numnantfm 

'0 11I PhYJ 506 3-18; cf 1180, 29·31 

14. Infinity Arguments in Favour ofa BeginTling 

divisions are actual when marked out, years when presenl and infinities when 
they are rnarr than a.fimtudr. But the answer would be that the status of the 
years does not settle the status of their infinity. Even through the past years 
in a beginningless universe are not actual. their infinity must be. And for 
some purposes Aristotle needs to avoid any actual infinity. 

~vly conclusion so far is that Philoponus' arguments are successful as an 
objection to Aristotle and the pagans. But the question remains whether we 
can answer his arguments by freeing ourselves in some way from Aristotelian 
ideas. To this question I shall now turn. and I shall start with Philoponus' 

arguments about Increasmg infinity. 

Philoponus against increasing infinity 

In order to answer the adding and multiplying objections, we must see what 
is right and what wrong about them. We can do so without entering at all into 
the complication of transfinite numbers. There are perfectly good analo~uesof 
adding and multiplving in relation to infinity. The only restriction is that in a 
certain sense these processes will not have the usual consequence of making 
the collection larger. In order to see why not, we can imagine an infinite series 
of past years terminating at the present and a corresponding infinite series of 
past days. Suppose we imagine the column olpast years stretching awa y from 
our left eye infinitely far into the distance. and parallel to it, stretching away 
from our right eye, the column of past days. also receding infinitely tar. The 
twO columns should be aligned at the near end, starting at the present. and the 
members of the twO columns should be matched against each other one to one. 
I can now explain the sense in which the column ofrast days is nOl larger than 
the column of past years: it will not stick aul br,l0nd the/or Old of the other column. 
since neither column has a far end. 

Provided we understand this, it will not too much matter whether we talk 
of adding or multiplying. The context may make it very natural to say that in 
a year's time an extra year will have been added to the collection. But no 
objection can be raised on this basis to the hypothesis that there has been an 
infinity of years. For we are not committed to the only thing that is 
objectionable. that is. to the idea that the collection of years will soon be. or 
that the collection of days already is. larger in the sense just proscribed. 

It was in the fourteenth century that some of these points began 10 be 
appreciated, asJohn Murdoch has shown.'1 An attempt then began to find a 
sense in which one (denumerable) infinite set might be called greater than 
another, and a sense in which it might not. It might be called greater in the 
sense of containing all the members of the other and some members besides 
(preter, elsewhere proeter). But it would not be right to talk of one infinite set 
containing members beyond (uttra) the other: 'besides' is legitimate. 'beyond' 

Zl '~Iathcsis in philosophiam scholasticam introducta: tht rist and deve10pmtnl of the 
application of mathematics in fourteenth-century Philosoph\ and Theolo~y'..~rlJ I,!>lra'" (/ 
Philosophu.u Jfo\fn .~e', Aclrs du Quatntmc Cong'is dt PhliOlOphu .\Ud'hatt. Paris 1969. 222·3: 'The 
"equality" ofinfini!es In the :>-liddle :\~es', .irt<> rJu Xlr CongrlJ Inurna',onat OH,S/olT( 0" ,\"muJ. 
Warsaw-Cracow 1968, vol 3. pp \71··. Philoponus, however, is not here ~i\'en the nedit for 
appl\'ing the infinll)' question to the hypothesis 01 a lxginnin~less universe 
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Philoponus turns Aristotle against himself 

The two restrictions on infinity. that it is never actual or traversed, create a 
difficulty for Aristotle. For he argues that there is no beginning for time. 
mot ion, the universe, or the generations of man. But if there has already been 
an infinity of days. does this not provide an example of an infinity which 
exists actllall•. In a stronger sense than Aristotle wants' And will not the 
infinite set of past days have been lraurred' This was the pOint on which 
Philoponus was to fasten nearl) nine hundred years later. in his defence of 
the Christian belief in a beginning. In dr Aetmlllair Allindl (Rabe, pp. 9-11) 
and elsewhere. IS he makes the following complaints. If the universe has no 
beginning, then an infinny of years or generations will already be both actual 
and traversed. :'\ext, that infinity will shonly have been added to. which is 
absurd. Moreover, besides addition, we could get multiplication of infinity. 
This last complaint IS most graphically illustrated in Philoponus' attack on 
Aristotle, as recorded by Simplicius (Ill Ph}s. 1179, 15-21). If Saturn has 
performed an infinity of re\'olutions already, then Jupiter. the moon and the 
fixed stars will have revolved many times that infinite number of times. 
Fmally, Philoponus makes use of Aristotle's proof from Ph)s. 3.5, 204b7-1O, 
that there cannot be an mfinite number. because number is countable. I' I 
ha\'e already indicated that these arguments were used again and again by 
Islamic and .JeWIsh philosophers from the beginning of the ninth century 
onwards. and repeated m thirteenth-century Paris. IS Let me begin by 
quoting two of the Jeadlllg passages from Philoponus. 

So ~ince past tlmc WIll be actualh infinite if the kasmos is uncreated. the 
indiVIduals \\ hich ha\'e come Into being in that infinite time must also be 
actually infinite In number Hence, if the Aosmos IS uncreated, the result will be 
that there exists and has occurred an actualh infinite number. But it is in no 
wa\ possible for the Infinite to exist in anuaillv. neither by existing all at once, 
nor by coming Into being part at a time. as we shall show more compfetely. 
God wtlltn~. in \\hat lollo\.\s. For after refuting all the puzzles designed to show 

"The same dr~uments are used by Philoponus 10 hIS commentaries on Anstotle's Ph.\Hrr 
(~28, t4·430.10, 46-.j.4~84 and ,If,/eorologleo (16.36ff 0, ponions of which are Iranslated by S. 
Sambursky, 'Note on John Ph,loponus' reje<.tlon of the mfinlte' in S.~1. Stern, Alben Hourani, 
\'i"lan Brown (eds" [,!om" Phllofaphl and th, Clo",,,o! TrodlllOn, Essa~'s Presented to Richard 
Walzer. Oxford 19-2. 3~ I·" and by rodd. op ell The arguments concerning addition and 
muluplication are used a~aln In 4'1 619 and In Ph,loponus' allalk on Aristotle. ap. Simp!. In 

Ph>! 1179, 12·26 
,. Ph,loponu, In PilI" 428 
,. s"e. as abo\'e, DaVidson. op <It. H A Wolfson. Th, Phllo'oph} o/Ih, Kolam. 410·34; 4j2-5. 

D.a\-Idson ciltS thirteen Isiamlt and JeWish 'liourc~~ for dISCUSSions of the argumrnt that infinitv 
cannot bf' in('rrasrd tnlrtet'n {or disCUl~SIOns of tht ar~umenl that infinity cannot be trav~rsed 
and of its 'anams. and four lor use 01 the argument thaI number is finite, because countable. To 
'hese mav be added 'he unpublished trea'ise "I A'Kenna. summarised In English bv S Pines. at 
the end of' \n .'\rabl\" summa" 01 a lost "ork of John Phlloponus'. fOS 2, 1972,320-52. The 
mu" alre«iblr of 'he murlOS in E.n~hsh translalion are: (I) Averroes 7"hlir,,/ ai-TOnaJul (ed 
Bouv'les). whorh rephes to.•ind IOcorporates. mOSt of Chazali TolWfuJ aJ-Fallin/a, translated by 
" van d", B<rl(h. London 1954 See pp 16·19 (Bouyges' pai(inallon) on increaslI1g IOfinity and 
pp 19·21 on traversll1!l 'nhnm /2) Ma'monides Gurd. For Tn, Perplextd L'4 (7th argument), 
wh,~h adds that Farab. offered repltes 10 these arl(umem, 

74. Infinity Arguments zn Favour of a Begznmng 

tha' the Aasmos is everlasting, we then establish for our part that the !cosmos 
cannot be everlasting. And I shall add to the exposition Aristotle himself 
establishing this particular point. I say that the infinite cannot in anI' ..... ay exist 
in actuality. and I think this is clear from the followine;. Since the infinite 
cannot exist all together and at once for the \'ery same reason it cannot emerge 
intu actuality by existing part at a time. For if it were at all possible for the 
infinite to exist pan at a time, and so to emerge m aLtualit). "hat reason would 
there be to prevent it from existing in actualit) all at onLe J For saym~ that it is 
brought to birth in actuality part at a time. and counted, so to speak. unit by 
unit, one after another. would appear much more Impossible than ~a\"ing that 
it exists all together and at once. Fur ,f It exists all at once perhap~ it will not 
ha\'e to be tra"ersed unit by unll and, 50 ;0 speak. enumerated But if it comes 
into being part at a time, une unit al"ays exisling after another, so that 
eventually an actual infinity of units Will have ('ome into beine:, then e,en if it 
does not exiSt all together at once (since some units will have ceased when 
others exist). none the less it will have come to be traversed And that is 
impossible: traversing the infinite and. so to speak. counting it uff unit bv unit, 
even if the one w'ho does the counting is e\'erlasting. For by nalure ,he infinite 
cannot be traversed, or it would not be inhnite. Hence if the infinite cannot be 
traversed. but the succession of the race has pruceeded one indi, Idual al a time. 
and come down throul!;h an infinity 01 mdividuals to tho~e "ho eXist now. then 
the infinite has come 'to be tra\'er~ed, W htch is impossible Su the number of 
earlier individuals is not infinite. If i: "'ere. thNuccesslon of the rare would not 
have come dow n as far as each of us. since it IS impossible to tra\'erse the Infinite. 

~10reu\'er, suppose the kosmus had no begmning, then the number of
 
individuals down, say, to Socrates will have been infinite, But there "ill ha\'e
 
been added to it the individuals who came into existe.nce between Socrates and
 
the present, so that there will be something greater than mfinlty. which is
 
impossible,
 

Again, the number of men who have come intO existence will be infinite, but
 
th-e number of horses which have come into existence will also be infinite. You
 
will double the infinity: if you add the number of dogs. you will triple it. and
 
the number will be multiplied as eaLh of the other species is added. This is one
 
of the most impossible things. For it is not possible to be larger than infinity.
 
not to say many times larger. Thus if these strange lunsequences must occur.
 
and more besides. as we shall show elsewhere. if the /WSI/IOI is uncreated. then it
 
cannot be uncreated or lack a beginning '0,
 

Suppose (Philoponus says) the spheres do not revolve at equal speeds. but one 
takes thirty years. another twelve. and another in [urn les" <0 that the sphere of 
the moon takes a month. and that oi the fixed stars a da\' <lnd a night. Suppos 
too that the movement of the heavens has no beginning. then the sphere of 
Saturn must ha\'e revolved an infinity of circuits. that 01 Jupltcr nearly thre'" 
times as many, while the circuits of the sun will be thirty times those of Saturn. 
those of the moon three hundred and sixty times as man~·. and those uf the 
fixed stars mure than ten thousand times. Is this not beyond all absurdit\. ilthc 
infinite cannot be traversed even once, to entertain ten 'thousand times i~finity. 
or rather infini1\' times infinitv. Hence it is neeessan the sa"s) that the: 
revolution of the heavens should' ha\ I' had a beginning of its exist;n,:.. withou t 

I. A,t. (Rabe) pp.9, t4·11.17. 


