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T H I R D  B O O K :

C O N C E R N I N G  W H A T  B E L O N G S 

T O  N A T U R A L  T H I N G S 

O W I N G  T O  T H E I R  Q U A N T I T Y

Chapter One

The manner of investigation peculiar to this book

(1) Natural things are bodies and the states of bodies, and both are 
mixed up with quantity in some way. The quantity belonging to bodies 
is dimensions, while that which belongs to the states of bodies is, for 
example, time and certain other things that follow upon [ bodies], whether 
essentially or accidentally. Quantity follows upon the states of bodies 
owing to either the bodies’ quantity, which belongs to them or is together 
with them;  or the time, just as it follows upon motion;  or the relation to 
a certain number or its measure that arises from them. The latter is the 
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261 Book Three, Chapter One

most far-reaching manner of including quantity and is like saying that a 
power is finite or infinite. The states that are considered to belong to bod-
ies from their quantity are either certain states that, in fact, involve bodies 
taken individually (as, for instance, the state of the finite and infinite in 
magnitude and the finite and infinite with respect to division and small-
ness), or certain states that involve an interrelation among [bodies] (as, 
for instance, succession, contiguity, following immediately, continuity, and 
what is analogous). As for the states of bodies under which motion and 
time fall, [what] is considered concerning the states of their quantity is 
whether [motion and time] had a beginning and will come to an end or 
are not like that and, instead, are infinite. As for [the states of bodies] 
under which powers fall, [what] is considered concerning the states of 
the quantities in them is how they might correspond with finite and infi-
nite things and how that could be in them.
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262 Book Three, Chapter Two

Chapter Two

On succession, contiguity,  following immediately, 

interpenetration,1 cohesion, continuity,   intermediate, 

limit, being together, and being separate

(1) Before we speak about finite bodies and their states with respect 
to largeness, we should speak about the finite and infinite with respect to 
smallness and divisibility; and before that we should define succession, 

contiguity, interpenetration,  following immediately, cohesion, and continuity, as well 
as defining   intermediate, limit, together in place, and   being separate. Now, we 
say that two things  follow in succession when there is nothing generically 
like the two between the first one and the second as, for example, houses 
in succession, for the one following the first in succession is that one 
between which it and the first there is nothing generically like them. 
Sometimes they are alike in species—as for instance, one house after 
another. [At other times,] they are different in species as, for instance, 
a line2 consisting of a man, a horse, a boulder,3 and a tree. In that case, 
they are found following in succession, not  qua varying in species, but 
inasmuch as they are made up of something common, whether essen-
tially (like corporeality) or accidentally (like whiteness or standing in a 

1. “Interpenetration,” which is part of the chapter title in both Y’s edition 
and T, does not appear in the title in Z’s edition or the Latin.

2. Reading   ṣaff   with Z and T for Y’s ṣanf  (kind); the Latin omits the term 
altogether.

3. The Arabic  jabal, which appears in Y, T, and the Latin ( mons), most com-
monly means “mountain” but can also mean any rocky elevation regardless of 
how small.  It can even mean “rock” or “stone” —  hence my translation, “boulder.” 
For this use of  jabal, see Wright   s.v. Alternatively, Z reads   ḥabl (rope).
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263 Book Three, Chapter Two

line, or ascending in size). When there is nothing between them that is 
said to designate some common feature,4 then it is said of the one taken 
to be second that this one following in succession is the co-mate of the 
other. For example, when these things are taken as individuals ascending 
[ in size], the horse follows the man in succession, and [then] the boulder, 
and [then] the tree. If they are taken inasmuch as they are animals, 
then the horse follows the man in succession, while the boulder and tree 
do not follow in the succession. If they are taken   qua man, then there is 
nothing following the individual man in succession; there is just the man.

(2) Something is  contiguous when, between its limit and the limit of 
that with which it is said to be contiguous, there is nothing possessing a 
position. So two things are contiguous whose limits are together, not with 
respect to place, but with respect to the denotable position that occurs. 
[  That] is because limits are not at all in place; but they do have some 
position, just as the point has a certain position, where  position is some-
thing such that one can denote its being in some specific location. [  In the 
case of ] two contiguous things, this denoting applies to their two limits 
being together.

(3) When two things coincide with each other such that one tres-
passes the other’s limit to the point that the one completely coincides 
with the other entity, then that is not an instance of contiguity but, 
rather,  interpenetration. Indeed, interpenetration is nothing but the thing 
itself wholly entering into the other, where that entering is precisely that 
one of the two coincides with the whole of that which it is said to inter-
penetrate. If they are exactly equal, then there will be nothing of the one 
that does not coincide with the other; while, if one of them exceeds [the 
other], then it will not enter into the whole of it but will enter whatever 

4. Y reads an illā (except), which does not appear in Z, T, or the Latin. It has 
been omitted in the translation; but, if retained, the sense would be “when noth-
ing is predicated of [what] is between them except something considered to be 
general.”
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264 Book Three, Chapter Two

[ part] of it that it exactly equals. The true nature of interpenetration, 
then, is that nothing belongs to this object that does not coincide with 
the other object, and so nothing is observed that does not coincide with the 
other. Now, [although] interpenetration necessarily entails that two inter-
penetrating things be in a single place, [that] is not what is understood 
by [ interpenetration]; rather, what is understood is to encounter completely . 
When one thing completely coincides with another and the other does 
not exceed it, then what[ever] coincides with the other will coincide with 
the first. Otherwise, part of the first would not be found in it with the 
encounter; but it was said that the first encountered the whole of it and 
none of the second exceeded it, which is a contradiction. So two things that 
encounter [each other] completely are [such that] [(1)] anything encoun-
tering one of the two encounters the other; [(2)] one of them does not 
hinder [something’s] being contiguous with the other;5 and [(3)] joining 
a thousand [ interpenetrating things] does not increase the size (where 
this is the way a thousand points would be joined). When one thing 
encounters another, and what is encountered coincides with something 
that does not coincide with the first thing, then there will be a certain 
excess in [that second thing] itself beyond [that part] that is coinciding 
with the first thing, where the second encountered thing provides that 
excess as something unoccupied as a result of the original encounter.6 
All of these things are evident to the intellect. Likewise, when the thing 
is occupied by the encounter such that the encounter prevents it from 
encountering something else, then it occupies either the whole of it or 
part of it.   If it [occupies] the whole of it, then no third thing is contiguous 
with it, while, if it [occupies] part of it, neither the occupation nor the 
contiguity occurs completely.

5. Y (inadvertently) omits the phrase lā yaḥjubu wāḥid minhumā ʿan mumāssah 

al-ākhar, which appears in Z, T, and the Latin (et unum non prohibet contingi aliud).
6. Unfortunately, the Arabic is at least as awkward as the English, although 

Avicenna’s point is relatively clear. The whole of his point seems to be thus:   if, for 
example, a smaller disk is imposed upon a larger one, the part of the larger disk 
that is not covered by the smaller one represents the excess.
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265 Book Three, Chapter Two

(4) These premises are self-evident, and whatever is alleged to refute 
them refutes premises more general than they are. For instance, it is 
said that the whole of something, without being divided, might be known 
relative to and vis-à-vis one thing, while being unknown relative to and 
vis-à-vis another thing;7 and something might be to the right of some-
thing and not to the right of something without being divided. Like-
wise, something, without being divided, might be completely occupied 
relative to one thing, while completely unoccupied relative to another. 
Where they 8 primarily go wrong concerning this is that this is a refuta-
tion of someone who says9 that something cannot completely have two 
opposite features relative to a given thing; but we grant this. What is 
denied is only its specific relation, for instance, to this premise. In other 
words, [what we are denying is] that, when [something] completely occu-
pies [another] by being [completely] contiguous with [ it], [that occupying 
thing] will not be contiguous with one side [of that which it occupies] 
while falling short of another side contiguous with [it] that is proper to it. 
In that case, if it is unoccupied on one side while occupied on another, 
then there is some excess in the object beyond the occupation. This 
premise has been neither refuted nor invalidated. Instead, [the purported 
refutation] has shown that [ premises] generically like it and similar to 
it are not necessary. This premise, however, neither is required nor is 
affirmed by first reflection because of its generic sense, but because it is 

7. Y additionally has wa-yakunu al-shayʾ yumayyizu shay aʾn wa-laysa yumayyizu 

shay aʾn min ghayr inqasām (and something is distinguished from something and not 
distinguished from something without being divided), which is absent in Z, T, 
and the Latin. It appears to be a result of dittography and a confusion of the 
texts’  yamīn (to the right of ), in the next phrase, with  yumayyizu (to distinguish), 
which are quite similar orthographically.

8. It is not clear whether “they” refers merely to Avicenna’s imagined objectors 
or to some real group.   If   they does refer to some actual group, it might possibly 
be the Stoics and their doctrine of blending (krasis).   Although there is no evidence 
that Stoic sources were available to Avicenna in Arabic translation, he may have 
known of their views through either Galenic sources or Peripatetic commentaries. 
Alternatively, the text’s “they” might refer to the followers of Ibrāhīm al-Naẓẓām 
(d. ca. 840), who maintained that all purported “accidents,” with the exception of 
motion, were, in fact, bodies, and that these bodies interpenetrate one another as 
well as corporeal bodies. For this latter possibility see, for instance, Maqālāt 

al-Islāmīn wa-ikhtilāf al-muṣallīn, ed. Helmut Ritter (Wiesbaden: Franz Steiner, 
1963), 309.

9. Both Z and T additionally have min jihah ukhrá ([coming] from another 
perspective). The phrase does not appear in Y or the Latin.
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266 Book Three, Chapter Two

specific to   encountering ;  for this is necessary of encountering.   If   encounter-

ing were taken in some other sense, then the whole of something could 
have one state relative to one perspective and a different state10 from that 
former one relative to some other perspective — [that is,] provided that 
that state in no way requires an occupation while preventing [ it], nor 
does it require an occupation that involves [ both] the state of the whole 
and the state of the part; or [  provided that] the occupation of the whole 
is something relative and not   per se. Indeed, what is occupied so as to be 
prevented from being contiguous with something else is not occupied by 
one thing to the exclusion of some other, for,   qua occupied, nothing at 
all is contiguous with it, while,   qua unoccupied, the whole thing is con-
tiguous with it.11

(5) As for what is unknown, its being unknown is not some absolute 
feature about [the thing]; rather, it is relative to a given thing. Thus, it is not 
impossible that any given knower know it in any number of ways, unlike 
the  part of those [raising the objection], for they limited the possibility of 
its contiguity to numerable things. In short, that raises no obstacle what-
soever with respect to knowing; and, even if does raise an obstacle to 
getting at something that is indivisible in every way, it would not be one’s 
knowledge of a thing. Still, we do not need to explain this difference. 
[  That] is because what we said about   encountering completely (namely, that 

10. Reading  bi-ḥāl mukhālifah   with Z, T, and the Latin (diversa).
11. Avicenna’s point seems to be the following:    if, for example, a smaller disk is 

imposed on a larger one, then the larger disk inasmuch as it is occupied by the 
smaller one is not contiguous with it, while inasmuch as it is not occupied by 
the smaller one it is contiguous with the whole of the disk. An illustration may 
make the point clearer.

The grey disk represents where the two disks interpenetrate, or encounter each 
other completely, and here the two are not contiguous; they are only contiguous 
where the white ring, representing the excess of the white disk, touches the limit 
of the grey disk.
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when it occupies, the entire thing is occupied, and when it does not 
occupy, then it does not occupy something) is something obvious in itself 
and obviously different from the case of knowing. The alleged counter-
examples refute something different from what was intended, while render-
ing permissible something more general than what was intended. So it 
makes what was intended permissible. To be [more] exact,   to encounter 

completely  is simply in no way to be occupied as a result of being contiguous. 
[  That is] because, when something prior to the state of contiguity occu-
pies the newly arriving contiguous thing, then what is occupied is pre-
vented from being contiguous, whereas what is occupying is not prevented 
from being contiguous. So the occupying object gets to be contiguous, 
while the occupied object does not. Also, the occupied object does not 
entirely encounter the occupying object, and so they do not completely 
encounter one another. As for when the encounter occurs completely, there, 
in fact, is interpenetration, where one of the interpenetrating things will 
inevitably not occupy the other as a result of touching what touches;   and 
so the judgment rendered concerning encountering completely will be the 
same. When contiguity is different from interpenetration, and [when] 
each of the two contiguous things is separated by some proper position 
(in which case there is one object without another), then   contiguity is to 
encounter at the limits of the two objects—that is, between their two 
limits, there is absolutely no interval. Interpenetration, however, is a 
complete encounter from which it necessarily follows that the position 
and place of the two become one. On the most rudimentary reflection, 
you know that when something is contiguous and then your estimative 
faculty next imagines it to begin interpenetrating, [that thing] needs to 
move until it encounters some part of that object into which it is penetrat-
ing that it had not encountered and continue to do so until the encounter 
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268 Book Three, Chapter Two

is completed throughout, so that it has interpenetrated. Our present discus-
sion does not concern whether interpenetration exists or not, but concerns 
conceptualizing the meaning of the term and how what is conceptual-
ized about it differs from what is conceptualized about   contiguity,  as well 
as how to distinguish it (should it exist) from contiguity.

(6) As for  following immediately, it is a state of a contiguous thing fol-
lowing in succession  qua in succession. Now, some believed that a condi-
tion of that is that it share the species in common.12   I, however, don’t 
believe that what is understood by the term requires that, unless that is 
initially agreed upon as a technical term. Besides, we would still need 
some term corresponding with this more general sense.

(7) What  coheres is something contiguous that adheres to the thing 
during locomotion to the point that it is very difficult to separate the two. 
[ Cohesion might occur in one of two ways.] It might be because two 
surfaces so conform to one another that is impossible to separate one 
from the other without producing a void, which, as has been explained, 
cannot exist.13 That occurs when the limit of neither one of the two 
corporeal surfaces is more apt suddenly to give way, or one does give 
way only by distorting the surface’s form through becoming convex, 
concave, or the like, and so complying only by force. Alternatively, it 
might be because parts of this one sink deeply into parts of that one. 
Cohesion frequently takes place between two bodies by means of some 
body that can conform very closely with the two surfaces, owing to its 
fluidity, and it can sink deeply into each one of them and be such as to 
dry and become hard so that both bodies adhere; thus the adhesion of 
the two bodies is assumed to be by means of it as, for example, glue and 
other similar things.

12. The reference may be to Aristotle and his commentators, since, at   Physics 
5.3.227–10,   Aristotle says that what is between (metaxu) must involve contraries. 
Since contraries are always of the same species, Avicenna may have just made the 
logical inference from Aristotle’s claim.

13. See 2.8.
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269 Book Three, Chapter Two

(8) Continuous   is an equivocal term that is said in three senses, which 
we have noted in [certain] places: Two of them are said of the thing rela-
tive to another, while one is said of the thing in itself and not relatively. 
One of the two [relative senses] is said of the magnitude [ in the sense] 
that it is continuous with another when its limit and that of the other are 
one; and so both what is continuous and that with which it is continuous 
must actually be continuous, whether absolutely or accidentally.   If there is 
[continuity] absolutely and is itself [something actually existing] in reality, 
then it has an absolute limit, like the one [ belonging] to two lines of an 
angle.   In this case, one is continuous with the other, since one actually 
existing line is different from the other, having an actual limit, and yet 
that limit is the same one for the other line as well. What occurs by posit-
ing falls under that which is accidentally [continuous]. So it is like what 
happens when our estimative faculty imagines or, we posit, two parts for 
a line that is actually one, where we distinguish one [part] from the other 
by positing. In that way, a limit is distinguished for [the line] that is the 
same as the limit of the other division. In that case, both are said to be 
continuous with one another other. Each one of the two, however, exists 
individually only as long as there is the positing, and so, when the positing 
ceases, there is no longer   this and   that [ part];  rather, there is the unified 
whole that actually has no division in it. Now, if what occurs through 
positing were to be something [really] existing in the thing itself and not 
by [merely] positing, then it would be possible for an actually infinite 
number of parts to exist within the body (as we shall explain),14 but this 
is absurd. Again, in short, there is something that is a   this in the parts of 
what is continuous only by pointing in the direction of a certain area 

14. See 3.3.12.
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270 Book Three, Chapter Two

subsequent to the posit; and, likewise there is a   that only on account of 
pointing in the direction of some other posited area. This one is   this and 
that one is   that inasmuch as the two acts of pointing are directed toward 
one [or the other];  for, if the two [acts of pointing] cease, then it is absurd 
to say that   this and   that remain  qua this and   that — that is, unless some 
other distinguishing cause is posited. As for what happens on account of 
the positing, it ceases when the positing ceases. As will become apparent 
later,15 what is continuous has no actual part, and so it comes to have a 
part that is   this and a part that is   that without [that part] having actually 
existed before. In other words, it is something following upon the pointing. 
Now, when that pointing ceases, then the effect of that pointing no longer 
remains.   So it is absurd to say afterwards that, even though the pointing 
has ceased,   this is inevitably distinguished from   that. [  That] is because it 
is only by means of the pointing that there is a   this and   that during [the 
pointing].   So it would be like saying that, even though the pointing has 
ceased, there inevitably is a pointing. The state concerning the parts of 
something continuous is not like the state of other things whose parts are 
discontinuous from one another and exist in actuality, for, in the latter 
case, pointing indicates but does not make, while, in the former case, it 
makes and then indicates. In some cases, what occurs accidentally16 
specifies some accidental state in some portion [of the thing] but not 
another, so that when that accident ceases, so does the specification.   For 
example, the whole of a body [might] not be white or hot, and so, on account 
of the white, [the body] is posited as having some part; [but] when that 
white ceases, the positing of [the part] also ceases.

15. See 3.4.
16. Reading   bi-l-ʿarḍ  with Z, T, and the Latin (   per accidens) for Y’s   bi-l-farḍ 

(by positing).
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(9) The second [relative] sense of   continuous is said of that [ instance 
in] which, when one side of the continuous thing is moved in a direction 
away from the other, the other follows it. So this is something more gen-
eral than the [sense of ]   continuous that we just noted and [more general] 
than what coheres. The two extremities can be two in actuality, and there 
can be something actually contiguous after adhering during the motion. 
It is also possible17 that the extremity of what is continuous and that 
with which it is continuous are one, but it is termed   continuous in the 
present sense not inasmuch as its extremity and that of the other are 
one, but only inasmuch as it follows it during the motion in the afore-
mentioned way.

(10) Something is said to be   continuous in itself when it is such that 
you can posit parts for it between which there is the continuity that is in 
the first sense [mentioned above] — that is, between [the parts] there is 
a common limiting point that is a limit for   this and   that, where this is a 
limiting point of this continuous thing. Its being said to be divisible into 
things that are always susceptible to division is its definite description, and 
that is because this is different from that which constitutes its essence. 
Because the continuous is truly and really understood in the first sense 
and one is not aware of whether this latter account [namely, being infi-
nitely divisible] is a concomitant of it or not, except through demonstra-
tion, it is one of the necessary accidents of the continuous that needs a 
middle term in order to prove that it does belong to what is continuous.

17. Y (inadvertently) omits the phrase   yakuna talāzum f ī l-ḥarakah wa-yajūzu an 
after   baʿ d an, which appears in Z, T, and the Latin;   it corresponds with the trans-
lation following  after in the previous line up to this footnote.
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(11) We use the expression   being separate of things each one of which 
has a proper place whose part is not a part of some place that is com-
mon to it and another.  Being together in place is not said in the way that 
being together in time is said inasmuch as a place of either of two [things] 
would be the very same place as the other’s in the way that the time of 
one is the time of the other; for this is impossible with respect to place, 
but not so with respect to time.   Instead,   being together in place is said only 
of things combined together as a single thing that is [ in] a place through 
its totality, but each one of them has a proper place, part of that proper 
place being part of the common place. The  intermediate and   between are 
that into which the change occurs before changing into something else 
during the time [of ] any type of change. 

(12) These things are useful for our purposes, besides being among 
the states that necessarily belong to natural things insofar as they pos-
sess a quantity.
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1. The Arabic  al-juzʾ alladhī lā yatajazzaʾu literally means “the part that cannot 
be partitioned”;   however, it was also the standard locution among the  mutakallimūn 
for an atom and is so translated here.

Chapter Three

The state of bodies with respect to 

their division and a report of the various 

arguments on which the detractors rely

(1) People have different opinions concerning these perceptible bodies. 
[(1)] Some believe that they are an aggregation of atoms1 and that each 
body contains a finite number of  [these atoms], while [(2)] others believe 
that the body contains an infinite [number] of parts. [(3)] Still others 
believe that, in every body, either there is a finite number of actually 
existing parts, or it does not have actual parts at all;   and, when it does 
have parts, each one of its separate parts is also a body lacking actual 
parts.   So, in their opinion, the body is either a body lacking parts, or it 
is aggregated of bodies lacking parts. The meaning of   lacking parts is 
that [the body] presently has no part that one can posit as distinct, but, 
instead, [the body] is one by way of continuity, which does not mean that it 
is not such as to be divided.   Instead, their view is that it is always suscep-
tible to division; and, whenever it is divided, what results from the division 
is itself a body that is divisible.   Sometimes, however, you cannot divide it 
because of the absence of something by which to divide [ it], or [ because] it 
is outside the power of the one doing the dividing, or owing to [the body’s] 



   

<  >
   

    
     

             ( )
                
          .       
                
                
       .            
                
              
              .     
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hardness or the impossibility of its being broken up, though, in itself, 
something intermediate can be posited in it.  Before the division, then, 
every body lacks parts entirely, and, instead, it is the existence of division 
that makes the part, whether that division is by severing the continuity, 
or by some accident through whose occurrence we distinguish one part 
from another (whether it be a nonrelational accident, such as white, or a 
relational accident, such as being opposite and parallel),2 or by the act of 
the estimative faculty and positing.

(2) Those who say that bodies terminate at atoms include some who 
think that those parts are in themselves bodies, others who make them 
indivisible lines, and still others who make them neither bodies nor 
lines nor anything that has in itself dimensions or intervals. Proponents 
of the first of the former two doctrines [that is, (1) in the main division]—
namely, the followers of  Democritus, Proclus,3 and Epicurus — differ from 
the true doctrine in that they say that combining these bodies occurs 
only by way of contiguity; that nothing continuous comes to be from them 
at all; that perceptible bodies are not, in fact, continuous (for those pri-
mary bodies actually existing in perceptible bodies are distinct from one 
another); and that [the primary bodies] are not susceptible to division 
by separation, but only division by an act of the estimative faculty, and, 
nevertheless, some are smaller and others larger. Proponents of the 
truth [that is, opinion (3)] concede that a certain large perceptible body 

2. Y (inadvertently) omits the phrase aw ʿaraḍ muḍāf ka-l-muḥādhāh wa-l-

muwāzāh corresponding with “such as being opposite and parallel,” which occurs 
in Z, T, and the Latin.

3. Although it is odd to see Proclus (Abrūqīlūs) alongside of Democritus and 
Epicurus, Proclus was an Atomist of sorts, even if not a corpuscularian. He fol-
lowed Plato’s   Timaeus in holding that the ultimate building blocks of the physical 
world were atomic triangles;   and, moreover, his commentary on Plato’s  Timaeus 
had been translated into Arabic.   Perhaps Avicenna is extending Proclus’s line of 
thought and reasoning that, if these basic triangles are atomic, then there must 
likewise be atomic or indivisible lines (a position Avicenna explicitly mentioned) 
from which these triangles, as it were, are constructed. So Proclus, in Avicenna’s 
mind, may very well correspond with those Atomists who affirm indivisible lines. 
Alternatively,   Jules Janssens has suggested to me that the texts Abrūqīlūs is a 
corruption of Alūqībūs — that is, Leucippus, whom Aristotle mentions as an Atom-
ist in his   Physics. The suggestion clearly has merit, although it would mean that 
three scribal errors were made in copying the name and that those errors occurred 
very early in the transmission process in order to explain the complete absence 
of this reading of the name in all of the manuscripts.
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does not have some part in actuality. They also grant that when parts 
that are actually separate happen to encounter [one another] at some 
time, a single thing comes to be from them, but the specific property of 
each one of the [formerly separate] parts then ceases and so no longer 
remains in itself.   Getting back to where we were, we say that the follow-
ers of Democritus differ from other Atomists in that the others do not 
make their atom a body.

(3) Each of these [groups] has its own specific arguments. So one of 
the arguments of those defending atoms that are not bodies4 is that every 
body is separable into parts, and also, when it is so separated, its parts 
can be recomposed as they were. Consequently, there is an aggregation 
in every body before being separated into parts, otherwise, bodies would 
not differ in how difficult or easy it is to break [them] up. [ This difficulty 
or ease in breaking certain bodies up], they maintained, is not because 
[the bodies] differ in genus (meaning by   genus the specific nature), nor 
owing to the agent’s being different nor [due to] an absence of some-
thing, nor because of any of the other options they mention. Hence, it is 
due to the aggregation. Given that there is an aggregation in [a body], 
there is nothing absurd in our estimative faculty’s imagining it to have 
passed away; and, when it does so entirely, what remains has no compo-
sition in it. What has no aggregation in it, however, is not a body, 
because every body is divisible, whereas what has no aggregation in it 
is not divisible. This way of arguing has its origins in Democritus, but 
[it comes] with a slight twist, which we’ll come to understand when we 
present his argument.5

4. The present form of Atomism is that of the mutakallimūn. The earliest study 
of the Atomism of  kalām, which is still quite valuable, is Shlomo Pines,  Beiträge zur 

islamischen Atomlehre (Berlin: A. Heine G.m.b.H.,1936), translated by M. Schwarz 
as Studies in Islamic Atomism, (  Jerusalem: The Magnes Press, 1997). For a more 
recent study, which incorporates new material and, in many ways, corrects Pines’s 
earlier study, see Alnoor Dhanani,  The Physical Theory of  Kalām, Atoms, Space, and 

Void in Basrian Muʿ tazilī Cosmology   (Leiden: E. J. Brill, 1994). See also Abdelhamid 
I. Sabra, “Kalām Atomism as an Alternative Philosophy to Hellenizing   Falsafa,” 
in  Arabic Theology,   Arabic Philosophy : From the Many to the One: Essays in Celebration of 

Richard M. Frank, ed. James Montgomery (Leuven: Peeters, 2006), 199–272.
5. See par. 12.
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(4) They further say that if the parts of the body were not finite, 
then they would be infinite; but then a body would be divisible into half, 
and again into half, and so on infinitely.6   When something in motion 
intends to cross a given distance, it would need to cross half, but, before 
that, half of half of it;  and, in a finite time it would need to cross an 
infinite number of halves.   So it could not cross the distance at all.   Also, 
the fleet-footed Achilles could never catch up with the plodding tortoise, 
and the ant would never completely cross a sandal over which it travels 
(the first example is from the Ancients, the second is from the Moderns).7 
Motion, however, exists. So the body’s divisions are finite.

(5) They further claimed that, if the body could be divided infinitely, 
it would follow from that necessarily that the mustard seed is divisible 
into parts that would completely cover the face of the Earth.

(6) [ Similarly,] they said that, if the body were infinitely divisible, 
the parts of a mustard seed would equal the parts of an enormous moun-
tain, which is absurd.

(7) Again, they said that the point must be either a substance sub-
sisting in itself or not. On the one hand, if it subsists in itself, then it is, in 
fact, the atom. Moreover, that which encounters it will be another point, 
and so the points following in succession will make up a body (or [they 
will make up] a line, which makes up a surface, which, in its turn, makes 
up that body). If it is an accident, on the other hand, then it inheres in 
a substrate, and everything that inheres in a substrate does so in what 
is similarly equal to [the substrate]. Thus, the point would inhere in an 
indivisible substance.

6. The arguments of this paragraph rely heavily on Zeno’s paradoxes; see 
Aristotle,   Physics 6.9 for the classical understanding of Zeno’s paradoxes, and 
G. E. L. Owen, “Zeno and the Mathematicians,” in   Logic, Science and Dialectic: 

Collected Papers in Greek Philosophy (Ithaca, NY: Cornell University Press, 1986), 
45–61, for a contemporary discussion.

7. The reference to the “Ancients” is clearly to Zeno, while the “Moderns” 
refers to the   mutakallimūn, and specifically Abū Hudhayl (d. 841), who is credited 
with formulating the paradox in terms of the ant and the sandal.
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    8. The argument is enthymematic but seems to be that, if a body is infinitely 
divisible, then the body is composed of an infinite number of parts (or it is part 
of something that has an infinite number of parts), in which case there is an 
infinity of parts; but an infinite is impossible (a common premise in many   kalām 
arguments). Thus, since what gives rise to something impossible is itself impos-
sible, the assumption that the body is infinitely divisible is impossible.

 9. This is the so-called horn angle, whose vertex is the point of tangency 
between a line and a circle.   In his  Elements 3.16, Euclid provided a proof that the 
horn angle is smaller than any rectilinear angle. For Avicenna’s treatment of 
angles and, specifically, his criticism of Euclid’s proof, see Irina Luther, “The 
Conception of the Angle in the Works of Ibn Sīnā and al-Shīrāzī,” in   Interpreting 

Avicenna: Science and Philosophy in Medieval Islamic, ed. Jon McGinnis (Leiden: E. J. 
Brill, 2004), 112–125.

10. Reading nuqaṭ with Z, T, and the Latin (  punctis) for Y’s nuqṭa (meaning 
point, sing.).

(8) They additionally said that, if the body could be divided into an 
infinite number of parts, it could be composed of an infinite number of parts, 
or, along with something else, it could make up an infinite composition.8

(9) They could also say that, when we assume that one line is made 
to coincide with another so that the point [on one line] parallels the point 
[on the other] — or encounters, or interpenetrates, or whatever term you 
want to use to indicate what is understood by the idea — and then the 
line moves, the point that was contiguous will no longer be such, and 
the contiguity will cease all at once such that, in a single instant, [the 
point] will no longer be contiguous — that is, at that instant, it will 
encounter some point that follows the first point in succession.   So the 
points on the line follow in succession, and from them the line is com-
posed, since the [same] account will apply to the loss of contiguity with 
the second point, just as it did to the loss of contiguity with the first 
point, and so on.

(10) Also among their arguments is the existence of an indivisible 
angle — namely, the one that Euclid deemed the smallest acute angle.9

(11) Likewise they asked:   What do they say about a sphere’s rolling 
over a smooth surface?   Isn’t it contiguous with one point after another 
such that the line that the sphere maps out is composed of points?10
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(12) Those who make this ultimate part a body — namely, the fol-
lowers of  Democritus — said that the body must either be wholly divisible, 
such that nothing remains of it that is not divided, or it is not wholly 
divisible.   If it is in its nature to be divided, then that [such a division] 
should occur is not impossible. When something that is not impossible is 
assumed to exist, no absurdity arises from it. (Indeed, some nonabsurd 
falsity might result, but a nonabsurd falsity does not entail an absurdity.) 
So let us assume that every possible division in the body has actually 
resulted. In that case, either nothing exists, or points exist, or indivisible 
bodies exist. It is absurd, however, that they terminate at nothing or at 
points. [  That] is because, if [the body] breaks down into nothing, then it 
is an aggregation of nothing, which is absurd; whereas, if it breaks down 
into points, then it is an aggregation of points, which is also absurd. 
(The consensus among the learned is that, no matter how many points 
are joined together, they do not exceed the size of a single point;   [ points] 
encounter one another completely, not with some of them hindering 
others from encountering one another; they are not moved so as to form 
a composition and so become something occupying a place;  and nothing 
continuous comes to be from them). So it remains that [the body] breaks 
down into bodies whose nature is not to be separated and divided [fur-
ther], except through the act of the estimative faculty and positing.
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(13) Those who said that the body has an infinite number of exist-
ing parts11 [that is, group (2) noted at the beginning] were driven to 
this account by the impossibility of composing bodies out of indivisible 
parts and indivisible bodies. They said: Since bodies in themselves also 
possess divisions (even if they are not actually separated), if it is stipu-
lated and assumed that they are divided into parts, then each one of 
[those parts] is a portion and part of the body (even if it is not at all 
separated). It remains, they continued, that the parts of the body are 
infinite, and, because of that, the body is infinitely divisible. [This is so] 
since the divisions (whether [resulting from] positing or actual separa-
tion) occur only at parts that exist adjacent to one another in the body, 
in which case the parts of the body are commensurate with the capacity 
for the divisions. So, if the capacity for divisions is infinite, [the body] 
possesses an infinite number of parts.

(14) Since the Atomists harassed those [advocating that the body has 
an infinite number of parts] and forced their hand with the problem 
of the sandal and the ant, as well as the tortoise and Achilles, and, in 
general, that motion would proceed over an infinite number of halfway 
points such that the final end would never be reached, [those advocating 
that the body has an infinite number of parts] took refuge with Epicurus 
and so advocated the leap.12 In other words, the body might cross a 
given distance in order to arrive at an intended end point from a point 
of departure without encountering or passing directly over the inter-
mediate [space]. 

11. This position seems to be that of Ibrāhīm al-Naẓẓām. See Sabra, “ Kalām 
Atomism as an Alternative Philosophy to Hellenizing   Falsafa,” esp. 226 and 262–263.

12. The author of the theory of the leap is, in fact, the mutakallim Ibrāhīm 
al-Naẓẓām (d. ca. 840).
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(15) The first of Epicurus’s foreign imitators produced an example 
of that from the rotations of two circles:13 one near the edge of a spin-
ning millstone, and the other near the center. They noted that, if the 
motion of the part at the edge were equal to the motion of the part that 
is near the center, the two together would cross an identical distance. 
Now, it is absurd that what is in the middle would be at rest, because 
the [whole millstone] is continuous, with each part adhering to one 
another. So, clearly, what is in the middle is moved, but its leaps are 
few; and equally clear is [the fact] that the part at the edge is moved, 
but it leaps more frequently in order to cover a larger interval than the 
interval of that which is in the middle. 

(16) Since the first of the noted foreigners clung to this account but 
considered the leap repulsive and, further, did not allow that one con-
tinuous motion is faster than another motion without the intermediacy 
of a rest, they were forced to make that which is near the center rest more 
frequently than that which is at the edge and were forced into the possi-
bility that what is in the middle rests. They were also forced to conclude 
that the millstone fragments while [it is] moving, with some of its parts 
breaking away from others such that one of them does not need to be 
moved together with the other but, instead, one of them rests while the 
other is moved. Thus, one [group] would not forsake the repulsive leap, 
while the other [would not forsake] the repulsive fragmentation.

13. The example is that of al-Naẓẓām.
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Chapter Four

Establishing the true opinion and refuting the false

(1) Since we have indicated the different schools of thought concern-
ing this question of ours, let us begin by indicating the soundness of 
the true doctrine, then take up and resolve the doubts produced by its 
detractors. The view that maintains that an actually infinite number of 
parts are in the body is obviously false, because it is impossible to tra-
verse an infinite number of things in a finite period of time and because 
the assertion of the leap is clearly false in itself.  [  It is also false] in that 
any given multiple consists only of its units, and, when one unit does not 
actually exist, then neither does a multiple. So, when a unit part does 
not exist, there would not be an infinite number of parts. Now, the unit 
part, insofar as it is a unit, is indivisible, and so, when units like it are 
added to it, then the addition must be by either contiguity, interpene-
tration, or continuity.   If it is by continuity, what is continuous comes 
to be from delimited magnitudes, and so the opinion is falsified. If  [the 
addition] is by way of interpenetration, then no determinate quantity 
comes to be from it whatsoever, even if there really were an infinite 
number of additions.   If it is by encountering one another [that is to say, 
by contiguity], then each one of two parts requires a position proper to 
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it and must have some determinate corporeal quantity in itself (as we 
will explain later),1 in which case it is a body. Now, when one body is 
joined with a finite number of bodies like it, the composition of that 
undoubtedly results in a certain body [ x ] that will have a certain propor-
tion to the body [   y ], [made up of ] infinite parts, where the proportion 
is of one delimited [ body] to another with respect to its size. So, when 
that proportion is increased with respect to the parts, then   x ,  which 
is composed of finite parts, will ultimately reach the level of  y .   So     x    will 
be a body consisting of a finite number of parts that is equal to [    y  ],  but 
then   y ,   likewise, consists of a finite number of parts.

(2) We’ll set aside discussing the view of those who claim that the 
division terminates at bodies [whose] continuity 2 cannot be divided by 
separation, for they do not deny that the bodies at which the division 
terminates have a certain capacity such that parts are posited of them. 
They deny only that that occurs in actuality; and we may or may not 
allow that, for it depends upon another kind of investigation whose proper 
place is the investigation of the elements.3

(3) We need to make clear what is wrong about the position of those 
who aggregate bodies from [indivisible] nonbodies.4 We say that, when 
these parts are combined and a body comes to be from them, their com-
bination must be by means of either mere succession, contiguity, inter-
penetration, or continuity.  [  That follows] because there either is or is 

1. The reference appears to be to   Ilāhīyāt 2.3, where Avicenna discusses the 
relation between corporeality and being localized.

2. Paul Littinck, in “Ibn Sīnā on Atomism, Translation of Ibn Sīnā’s   Kitāb 

al-Shifāʾ al-Ṭabīʿiyyāt 1: al-samāʿ al-ṭabīʿī, Third Treatise, Chapter 3–5,” (in Al-

Shajarah 4 [1999]: 1–51, esp. 30, fn. 52) suggests that the texts   li-l-ittiṣāl (continuity) 
be emended to wa-l-infiṣāl (and severing). In that case, the text would read, “the 
division terminates at bodies that cannot be divided by separation   and severing,” 
which clearly makes more immediate sense. Still, all the manuscripts seem to 
agree in reading li-l-ittiṣāl, which is also the   lectio difficilior, and so it should prob-
ably be retained.

3. See 3.12.1–9.
4.  Kalām atoms, while being conceptually indivisible and so having no real or 

even conceptual parts, were envisioned a being cuboidal. Thus, while they had no 
parts, they did have directions (  jihah ) — namely, up, down, front, back, left, and 
right. Since these atoms have no parts, despite being cuboidal, a single atom can-
not be said to be composed or aggregated of lines and planes. In fact, according 
to   kalām Atomists, the smallest possible line consists of two atoms; the smallest 
possible plane consists of four atoms; and the smallest possible body consists of 
eight atoms.



   
              
        -      - 
               
        .       
              

.        
            ( )
               
 .              
                

.  
            ( )
              :
               



283 Book Three, Chapter Four

not an interval between the aggregated things.    If there is no interval 
between them, either they encounter one another completely or not.   If  
[they encounter one another] completely, they interpenetrate, as we 
explained,5 whereas if they do not [encounter one another] completely, 
then either there is something unique to each of them with which it 
encounters the other, or that thing [with which one encounters the other] 
is common to both.   If it is unique, then there is contiguity, while if it is 
common, there is continuity. Thus, when these parts are combined, their 
combination must be in one of these ways. If they are combined accord-
ing to mere succession, then no perceptibly continuous bodies result.   Our 
discussion, however, is about [   just such bodies].  When they are com-
bined according to either continuity or contiguity, then each one of them 
is divisible into what is occupied and what is unoccupied, what is being 
touched and what is not, according to what we explained in the preced-
ing chapters.6 If they do not interpenetrate, then when one of them [  x ] 
meets another [    y  ], and then a third one [   z  ] encounters one of the two 
[for example,   y], then, as a result of  [     y’s] intermediate position, [  z  ] nec-
essarily is hindered from encountering   x .   In that case, each has con-
ferred on the contact [with   y ] something of itself that the other has not.7 
This is self-evident.   So what is in the intermediate position [that is,   y ] is 
divisible.  If they encounter one another completely, then they interpen-
etrate, and so their combination produces no quantitative increase;   for, 
whenever they are combined, they will be like the unit, which has no 
length, breadth, or depth.   Since these atoms do not combine such that 

5. See 3.2.3.
6. See specifically 3.2.5.
7. Again, the position that Avicenna is trying to refute is a conception of wholly 

indivisible atoms, whether actually or even conceptually. Avicenna’s example 
shows that, if such atoms were aggregated in the way illustrated in the diagram 
below, then   x  would contact some part of   y  different from the part that   z   contacts; 
for if they both contacted   y  at one and the same place, they would, in fact, be inter-
penetrating   y , but it was posited that they were not interpenetrating.

x y z
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their aggregation forms a body, the body is not reducible to them. Thus, 
the division of bodies does not terminate at parts that cannot be divided 
by any type of division, and the same holds for all other magnitudes (I 
mean surfaces and lines).

(4) Also, what sane person would allow us to say that a sheet of atoms 
that the Sun illuminates on one side (or any other state that happens to 
it on one side) must be such that the other side is in that state as well? 
Or [who would allow us] to say that the sheet in itself does not have two 
sides, and, rather [that] the light falls on one side of the sheet and the 
side that does not face the Sun is that very same side?   So [ for example] 
when one sees   this side, one has already seen   that side, since this one 
and that one are the same when there is no   this and   that. In that case, 
anyone standing on one side of the sheet sees the sheet illuminated 
from the other side.

(5) In fact, the existence of atoms would necessarily entail that there 
be no circles, right triangles, or many other [geometrical] figures. [  This 
follows in the first case,] since the circle requires that the outside circum-
ference be larger than any inside circumference that is contiguous with it; 
but what is contiguous is equal to that with which it is contiguous, not 
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larger.8 [  In the second case,] when two sides of a right triangle are each 
ten units, then the hypotenuse is the square root of two hundred, which 
[according to the present view] would either be an absurdity that does 
not exist, or it is true, but parts would be broken up, which [according 
to the present view] they are not.9 

8. Avicenna’s point becomes obvious as soon as one images composing a circle 
(or any arc) solely from tightly fitting squares (which does seem to be the way that 
kalām Atomists envisioned their atoms) — that is, joining the squares such that 
neither do the bottom corners overlap nor is there any gap between the upper 
corners (see diagrams). In the case of the overlap, the indivisible atom would be 
divided, while in the case of the gaps there would be increments smaller than the 
smallest measure, both of which the Atomists deny.

9. Avicenna’s argument is that, if atoms were indivisible, the Pythagorean 
theorem, A2 + B2 = C 2, could not even be approximately true.   According to the 
mutakallimūn’s own description of their atoms, they are cuboidal. So, construct a 
three-by-three piece of atomic space thus:

According to the Pythagorean theorem, the hypotenuse should equal √   18; but 
according to the figure, the equation becomes 32 + 32 = 32, or 9 + 9 = 9, which is 
clearly false. It also does no good to complain that the hypotenuse of an atom is 
larger than the side, for whether the side or the hypotenuse of an individual atom 
is set at unit length 1 — which by the Atomists’ own assumption would be the 
smallest possible magnitude — there will be a magnitude smaller than 1, and so 
there will be a magnitude smaller than the smallest magnitude, which is absurd. 
This result is obvious if the hypotenuse of the atom is set at unit length 1, since 
the side of the atom is smaller. Similarly, if the side is set at unit length 1, the 
hypotenuse’s magnitude can be calculated using the Pythagorean theorem as √  2, 
which is 1.4142 . . . , and so once more there is a magnitude, 0.4142 . . . , which is less 
than the indivisible and purportedly smallest possible unit 1.

1
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10. Y has inadvertently omitted a number of lines found in Z, T, and the 
Latin, which read La-nuṭabbiq bihi ʿalá khaṭṭ jd, wa-ḥattá lā yakuna baynhumā saʿ ah 

shayʾ wa-kadhālika hz baʿ d jd wa-ḥṭ baʿ d hz ḥattá yaḥdutha saṭḥ aṭ ʿalá madhabihum. 

Fa-maʿ lūm annahu laysa yasaʿ u bayn hādha al-ajzāʾ fī al-saṭḥ juzʾ ākhar al-battatah,  fa-l-

ajzāʾ al-arbaʿ ah allatī hiya al-awal min khaṭṭ ab . . . , corresponding with the trans-
lated lines “and let us superimpose it on another line EH such that there is no 
space whatsoever between them, and in like manner I L is after EH, and MP is 
after I L until a surface A[DM]P is produced, according to their doctrine. Now, it 
is commonly accepted [according to their doctrine] that there is no space left 
between these atoms in the surface to accommodate another atom, so four atoms—
namely, the first, A (from line AD). . . . ”

11. Reading   huwa quṭr, which Y secludes.

(6) They say, however, that vision errs with respect to the circle and 
right triangle, and these figures are, strictly speaking, made up of succes-
sively indented layers. They nonetheless do not deny the existence of a 
square, for example, having the following description. Let one construct 
a straight line from four atoms, as well as three other lines like it. Now, 
take one of the lines, AD, and let us superimpose it on another line EH 
such that there is no space whatsoever between them, and in like manner 
I L is after EH, and MP is after I L until a surface A[ DM  ]P is produced, 
according to their doctrine. Now, it is commonly accepted [according to 
their doctrine] that there is no space left between these atoms in the 
surface to accommodate another atom, so four atoms —namely, the first, 
[A] (from line AD),10 the second, [  F ] (from line EH), the third, [  K ] 
(from line I L), and the fourth, [ P ] (from line M P) — are the diagonal.11 

A B C D

E F G H

I J K L

M N O P
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There are only two possibilities. One possibility is that these atoms must 
be touching one another along [a line] projected between atoms   A  and   P, 
in which case there is a straight line composed from them — namely, the 
diagonal — but it will be equal to the two equal sides. This, however, is 
far from acceptable, for it is known from observations that the diagonal 
in a case like this is longer than the side. The other possibility is that 
these atoms must be separated from one another. In this case, there is 
either an empty space between them or not. If there is an empty space 
between them, then the lines were not superimposed on one another 
with no empty space between them; but that is what was done. This is 
a contradiction. If there is no empty space between them, then there 
must be something between them, whether an atom or more or less than 
[an atom].   If it is less than an atom, then the atom has been divided.   If it 
is an entire atom or two atoms, it will always follow that the length of the 
diagonal either does not fall short of the two sides together, or it falls 
short of the combined length of the two sides by a single imperceptible 
atom.12   The diagonal, however, always falls short of the combined length 
of the two sides, and [the length by which it falls short] is perceptible and 
a significant magnitude.

12. Avicenna’s point here is that the Atomists cannot explain the well-known 
property of the triangle that the combined length of any two sides of a triangle 
always exceeds that of the third side.   So, if more than a single atom were inserted 
between each of the squares of the diagonal, the hypotenuse would exceed the 
combined length of the two sides.   If a single extra atom were inserted between 
each of the squares of the diagonal, the length of the two sides would exceed that 
of the hypotenuse by only a single atom;   but, of course, a right or obtuse triangle 
puts the lie to this suggestion.
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(7) They claim, however, that this line is not straight, but indented 
according to a form like such: ~o~o~o~o.13 I mean that there is 
one atom and another atom diverging from it in some direction, then 
another atom along the projected path of the first, followed by another 
diverging atom (as if each diverging atom is placed in the common 
[space] separating two atoms arranged along a single projected path). It 
will soon become obvious that [this view] is faulty and futile. That is 
because the two squares that are arranged along the single projected path 
are either contiguous or not. On the one hand, if they are contiguous, 
then all the atoms arranged along the single projected path encounter 
one another such that a continuous straight line is formed from them. So, 
from the two arrangements, there would be two straight lines, one of 

13. This figure is the one that appears in Z and T and is here reproduced on 
the Arabic side; however, there are at least two other different depictions of the 
situation that Avicenna is trying to represent in the manuscripts: these (repre-
sented below) are found in the Bodleian manuscript, which appears in Y’s text, 
and in the margins of T. None of the three seems to be particularly helpful.

Bodleian Tehran ms 
marginalia
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which is placed next to another. In that case, however, there is no inden-
tation.14   If, on the other hand, they are not contiguous, then there must 
be an atom between them, in which case [the line] is not indented, but 
continuous along a straight line.15   It would be indented only if part of the 
atom occurs in that which is in between the two and part of it outside. 
The atom, however, does not have parts; and, instead, only an entire [atom] 

14. The present argument and the ones that follow are based upon different 
ways by which one might construct the Atomists’ indented diagonal. In the pres-
ent case, each atom must be contiguous with the next, where the series of “pro-
jecting” and “diverging” atoms might be presented thus:

So atom 2 represents the atom diverging from the first atom (1); 3 is the atom 
along the projection of the first, and so on; however, in this case there is not a 
single indented line, but two straight lines along the two projections “1, 3, 5, 7” 
and “2, 4, 6.” Thus, the intended indented line is not formed.

15. In this case, the atoms in the series are not contiguous and so might be 
presented thus:

While there is only a single line, it will not be indented in such a way as to avoid 
the initial objection (presented in paragraph 6) that the Atomist cannot even 
approximate the Pythagorean theorem.

1 2
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would be between the two or nothing at all.16 When an entire [atom] is 
between the two, there will not be anything there apart [from what is 
in between the two], but neither will there be any indentation;   and, instead, 
it will fall along a straight line in just the way that they agree that atoms 
are capable of being ordered into a straight line. If they think that in 
relation to what is between the parts arranged along a single projected 
path, there are two atoms not in the order of the projected path, but 
along the width so as to be indented, then each atom would have some-
thing in relation to what is between the two atoms and something apart 
from it; but then they would have made each atom divisible.

(8) What they say about the straight line works, which, again, is 
that [the line’s] first atom is laid out at the point A, with the line being 
made to coincide with [a line on] the surface [ ADM P  ] so that it meets 
point P.  Now, it is known that this is possible; and so, then, it is clearly 
possible to construct a straight line between the two atoms, from which 
it necessarily follows that some direction belongs to the atom different 
from those that are possible for [the Atomists].17   Now, when it is, in fact, 

16. In this case, we are to imagine that, instead of being separated by a com-
plete atom, the diagonal is formed by slightly offsetting the atoms, thus:

Such a scenario only works if the atoms are divisible or have parts. So, for example, 
the first atom (1) can be divided into that part that does   not  overlap 2 and that 
part that   does overlap 2.

17. The atoms of the Muslim Atomists were cubical. Moreover, they believed that 
there were only six directions — up, down, front, back, left and right — corresponding 
with the six surfaces of these atoms. Avicenna’s point here, which he argues for in 
depth at 3.13, is that there are more than just six directions. Thus, as in the present 
case, there also would be the directions defined by the two extremities of a diagonal 
running through one of the Atomists’ cubic atoms.   See Alnoor Dhanani,   The  Phys-

ical Theory of   Kalām, 113–117, who argues that the atoms of Muslim Atomists are 
cubical in shape and so have six sides or directions (  jihah ). 
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possible to posit a straight line between two atoms, whatever the place-
ment of the atoms, we can place two atoms on top of the two atoms A 
and P, with nothing between the two [atoms placed on top themselves], 
and construct a line between them, superimposing it on the diagonal. 
So how are the points that follow the first one that is placed on the 
point A going to be? Will [the second point of line that they form] fall 
on the second point of the diagonal, which is the second point [  F ] of the 
line E H ? 18 Or will it fall at the common space separating [the two] so 
that it is contiguous with both of them, such that they parallel some 
common space of separation and do not encounter one another? [ In 
that case,] either that empty space is smaller than the space that [an 
atom] occupies (in which case there is something smaller than the size 
of that which cannot be divided), or it is [equal to] the space of it (in 
which case the contradiction19 that we previously mentioned arises).20 
If [the second point] falls on itself [that is, on point F ], the straight line 
corresponds with the [original] diagonal [ AFKP  ], and what corresponds 
with the straight line is straight so as to equal it.

(9) It is simply amazing what they are forced into in this situation—
namely, that it is possible for an atom to occur on top of the common 
division between two atoms and that one and the same [atom] can move 
a little so that it coincides with only one of them. On the one hand, if 
that with which it coincides when it is contiguous with the first and the 
second is the very same thing as that with which it coincides when it is 
contiguous with only the second, then it is still touching [the first] when it 

18. The Arabic text’s   ḥ needs to be corrected to a  j (rendered as   E in the 
translation) in order to conform to Avicenna’s earlier lettering in par. 6.

19. The “contradiction” in paragraph 6 is that spaces will exist between the 
atoms when it was posited that there are no spaces between them. That contra-
diction does not seem to apply in the present case; the problem here seems to be 
the next issue mentioned in par. 6, that the length of the diagonal will exceed the 
combined length of the two sides, in which case there could not be a triangle.

20. Y has (inadvertently) omitted the line  fa-yakūnu shayʾ aṣghar min ḥajm mā lā 

yatajazzaʾu au yakunu yasaʿ uhu, which occurs in Z and T but is omitted in the Latin. 
It corresponds with “(in which case there is something smaller than the size of 
that which cannot be divided), or it is [equal to] the space of it in the translation.”
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moved away from [ it], which is a contradiction.21 If, on the other hand, 
it coincides with something different from that with which it originally 
coincided, then it would have been divided at the [different] places where 
it coincided. Also that which they tried to avoid necessarily follows for 
them — namely, the directions exceed six, which they erroneously thought 
must be six but which is not at all necessary.22 That is only recognized 
with respect to the division of animals’ [anatomical] directions, but then 
it was thought that that recognized division is some necessary pronounce-
ment for everything. The truth is that, between any two atoms sharing a 
common border, there is some other direction and potentially infinitely 
many so. This is also like the [erroneous] belief of some of them that 
the body has a determinate length, breadth, and depth, all of which are 
actual and each one of which has two limits; and so the directions are 
not more than six. (We ourselves shall discuss this soon;23 and, in fact, 
one should know that, while the account that there are six directions is 
widespread and commonly accepted, it is neither true nor demonstrated.) 
They contradict themselves in saying that squares are the configura-
tion of these four parts from which a large square is composed [as, for 
example, the squares making up the large square ADM P in figure  1], and 
the squares along the diagonal [ AFKP  ] do not encounter one another 
at their limits that are the line nor at anything between them. Now, 
they are wrong about that to an unusual degree, and that is because 
[the squares] encounter each other at points — that is, the limit of the 
limit24 is where they truly meet — not at lines, whereas between these 
lines there are other halves of squares with which they coincide, since 
the squares are divisible and so fill the empty space, which is not the 
case for atoms.

21. The situation that Avicenna is picturing is something like the following 
diagram:

22. See 3.13.3.
23. See 3.13.3–6.
24. In other words, the line is the limit of the square, whereas a point is the 

limit of the line; and it is at the point defining the corner of the square where the 
squares of the diagonal meet.

1 2
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(10) One thing that is known with certainty, about which there is 
no doubt or difference of opinion, is that there is a certain projected 
path between any two things having some placement such that, when 
we make a straight line between them, it either fills that projected path 

or occurs along it. Now, assume that there is a body, like the Sun, that 
undergoes a number of motions, and also assign some body opposite it, 
like the Earth, and erect there a vertical upright (all of which can, in fact, 
exist in the intellect). Next, assume that the Sun illuminates the Earth 
and the upright provides a shadow corresponding with the Sun’s projected 
path. In that case, when the Sun moves away one atom, the projected path 
between the Sun and the upper limit of the upright either ceases [ pointing 
toward the exact same] limit of the shadow [ projected onto the Earth] or 
continues [pointing toward it]. If, on the one hand, it continues [to point 
toward the very same point on the Earth], then there undoubtedly con-
tinues to be a projected path, and the projected path has the status of a 
straight line. So that other one, issuing in a straight line from the Sun 
to the upper limit of the upright on the Earth, will also be a straight 
line, like the line designated A from the two lines A and B. There will 
then be two distinct straight lines coming together at a single point, 
after which they unite into one straight line such that that line is straight 
together with each one of them. So the common part — that is, that 

AB
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which is between the two limits of the upright and the point on the 
Earth — is together with each one of the two projected paths connecting 
the Sun and the upper limit of the rod as a single straight line. This is 
known to be impossible. Additionally, they have made the Sun stand 
opposite a single atom (that is, the one at the upper limit of the rod) 
from two directions, one of which goes beyond what their [theory] can 
project. If, on the other hand, the projected path does not remain the 
same and, instead, ceases [ pointing toward the exact same point on the 
Earth], it moves away either by an atom, or more than an atom, or less. 
If [the projected path] ceases [pointing toward the exact same point on 
Earth] by either an atom or more, then the amount of motion of the 
Sun in the Heavens will equal the amount of motion of the extreme 
limit of the projected path or the extreme limit of the projected path will 
cover a larger distance, both of which are manifestly absurd, whereas if 
it is less than an atom, the atom has been divided. 

(11) The same holds when we submit a straight line  —  like the 
hypotenuse along a right angle, one of whose sides is shorter  —  to pun-
ishment.   So [ for example] we yank on the extreme limit of that line—
one of its extreme limits being against a wall and the other on the ground 
(where the height of the wall is less than the space between the [right] 
angle and the ground) — so that [the line] is stretched out,25 letting [the 
part that is stretched out] be cut off.26 In that case, when we yank on the 
extreme limit that is on the ground so that this line is stretched out one 
atom, and then27 the other extremity is yanked on so as to be stretched 

25. The verb  jarrara is the intensive form of   jarra. To capture its intensive 
nature, I have slightly overtranslated it as “to yank so as to stretch out.”

26. The text’s  jadʿ, which most of the MSS have, literally means “what is cut 
off [by an act of mutilation] of the anterior parts of the nose, to its further, or 
utmost part” (see Lane   s.v. J-D-ʿ).   One of the MSS read  jidhʿ  (tree trunk), which 
is followed by the Latin ( lignum) and which Paul Lettinck also follows (“Ibn Sīnā 
on Atomism,” 37). While “tree trunk” might appear to make more immediate 
sense, I believe that  jadʿ, which is clearly the   lectio difficilior, is the intended sense, 
as I hope will become clear below.

27. Reading  fa with Z, T, the Latin ( si igitur), and two of the earlier MSS 
consulted by Y, for Y’s preferred  wa (and).
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out one atom, it should follow that what is cut off the two sides would be 
the same. That, however, is not the case; and, instead, less is cut off 
from the smaller side.28 Whatever follows as a result of fragmentation 
or loss of continuity [among the atoms] is nothing but a difference in 
the iron and adamant used and the wood used; but the two intervals 
will be equal in all [cases]. Even then, should we start again [ by] plac-
ing a straight line, corresponding with the length of the stretched body, 
at the extreme limit to which the stretched body was brought, it would 
come to precisely where the stretched body comes.

(12) The same thing holds for the atoms at the edge of the millstone, 
and what we related about the group — [again the one] who were forced to 
affirm fragmentation and the fragmented thing — does necessarily follow 
on their [view, namely, the view of the Atomists].29 [  That outcome follows] 
whether the fragmentation of [the body] occurs inasmuch as its atoms 
are separated from each other by having gaps [between them] (in which 
case the measurement of the millstone increases during the motion), or 
inasmuch as the atoms separate from one another in such a way that 
there is a mutual replacement of the places, so that the whole retains its 
size (in which case they cease being distinct and the atoms do not retain 
the positions that they had vis-à-vis one another in the millstone).

28. In other words, assuming an initial right triangle ABC, where AC is the 
hypotenuse and AB is less than BC, we are asked to calculate how much longer 
a new hypotenuse ACC (i.e., AC + x) would be for (BC + 1) and then again for 
(AB + 1). Since, on the atomic theory, AC is being stretched only one atom along 
the ground or one atom along the wall, then   x — the difference between AC and 
ACC—  should also be only one atom, according to the theory. In fact, however, x
is smaller when one atom is added to AB than when one atom is added to BC. 
While the formal proof for this claim is complex, a concrete example will give 
one a feel for the argument. So, for example, start with a triangle AB = 3, BC = 4, 
AC = 5, and then calculate ACC (i.e., (AC + x) when AB is increased by one atom 
to equal 4, while BC remains the same.   Then calculate ACC when BC is increased 
by one atom to equal 5, while AB remains the same. When AB is lengthened by 
one atom, the difference between AC and ACC, is 0.6568542494492, while it is 
0.830951894845   when BC is lengthened by one atom. So, as Avicenna notes, what 
is cut off from the hypotenuse when it is extended toward the shorter side of the 
triangle is less than what is cut off from it when it is extended toward the longer 
side. A variation of this argument appears in al-Ījī (see Sabra, “ Kalām Atomism 
as an Alternative Philosophy to Hellenizing   Falsafa,” 270–71, “Argument 5.4(3).”

29. For the millstone example, see 3.3.15–16.
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(13) This is a response to those who maintain [that] fragmentation 
[occurs] and [that] slow motions are interspersed with rests. What do they 
say about the galloping horse? Do we have any doubt that its motions 
are greater than its rests? If the number of rests were greater, the slow-
ness and slowing down would be clearly obvious; and, even if they deny 
this about the horse, they cannot with respect to the shot arrow. In 
addition, the ratio of the galloping horse and flying arrow to the proces-
sion of the Sun is not one that can be squeezed out by increasing the rests 
[during] the galloping and flight. That is because, if the motions were 
equal to the number of rests in the galloping and flight, while the Sun 
has no [rests], but only motions, the galloping horse and flying arrow 
would [still] be moving at half the speed of the Sun, but that is not the 
case at all. The fact is that this is not even comparable to that [actual 
ratio]. The galloping horse is known [to move slower than half the 
speed of the Sun] from immediate observation. As for the flight of the 
arrow, it has been tested among a group [of archers] who stand at cer-
tain distances from given targets, where each one shoots his arrow 
exactly when the arrow of his companion hits nearby, and so, in that, 
the dissimilarity [between the motions of a flying arrow and the Sun] 
was learned. Were one to consider this ratio closely, one would find that 
it is less than the ratio of one part of one thousand parts of [the Sun’s 
speed]. From that, it necessarily follows that the horse and the arrow 
would undergo thousands of rests [for] each single motion. One would 
simply not be able to see their motion, which would not be apparent 
because the resting would overwhelm it! Even if some [motion] did 
appear, it would be minuscule. Reality is different from this, for motion 
does appear without any apparent rest. 
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(14) One thing that will clear this up is what we know about what is 
heavy 30— namely, whenever there is an increase in heaviness, the motion 
downward is faster. So assume some heavy object is undergoing a down-
ward motion with certain pauses intermingled with it.   If we then per-
petually increase the magnitude of the body so as to require that the 
heaviness increase, we shall, in that way, at some moment reach a motion 
with which no rest is intermingled. In that case, when we double that 
body, [that larger body] would necessarily move faster without the occur-
rence of any interspersed rest to account for the slowness [of the initial 
body’s motion]. The same holds if we were to assume that a single atom 
were undergoing motion without pause, and then [we] joined something 
heavy to it. Here is something that is amazing. Grant that something is 
moved through calm air or a void (which they acknowledge). In other 
words, [ it is moved through] something in which there is no opposition. 
Also, grant that the principle of [the mobile’s] motion is a certain inherent 
inclination or tendency toward some direction. [  It is just amazing, then,] 
that that tendency and inclination should remain the same throughout the 
distance [covered], while the motion does not; and, in fact, a rest occurs 
during slow motion, as if the inclination grows tired of working and so 
chooses to take a rest and then, feeling refreshed, gets back at it. Just 
how does some obstructing and neutralizing cause come to be in the calm 
air or a void? Also, in what way can it be said that the inclination and 
tendency in it are used up and renewed?

30. For a brief discussion of the role of heaviness and speed, see 2.8.11.
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(15) One of the repugnant consequences of the atom is the following: 
We know with absolute certainty that, when a moving object is moved 
from right to left and another is moved from left to right along two 
parallel, straight lines, the two keep getting closer to one another until 
they meet opposite each other and then depart from one another. So let 

us posit one set of four atoms and another set of four, and construct 
from each set of the four a line and place one of the lines next to the 
other ( just as we did for the square built of atoms). Now, we posit an 
atom on the right extreme of one of them and an atom on the left 
extreme of the other. We set the two atoms in motion until the one that 
was on the right arrives at its other extreme and the one that was on 
the left arrives at its other extreme, also imagining that they move at 
the same speed. In that case, the two will [at some point] be opposite 
one another, and then they will depart from one another. Now, the two 
must be opposite one another either along the [first] half or after the 
half. If the opposition occurs precisely when the latter is at the second 
atom from the extreme from which it is moved and the former is at the 
second atom from the extreme from which it is moved, then the two are 
not yet opposite, because the second atom from both of [the points of 
departure] is the third from the other, according to what was laid down. 

A

E

B

F

C

G

D

H
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If they are opposite one another by each one being at the third atom, 
then the two departed from one another at the very moment of the 
opposition. If they are opposite when one is at the second atom on its 
line and the other is at the third atom of its line, then they were not 
moving at the same speed.31

(16) One of the things forced on them, which is obvious to anyone 
with an ounce of intelligence, is the well-known fact that, when two 
things are opposite one another [and] moving toward each other until 
they meet, and there is absolutely no external obstacle that prevents their 
meeting, then the two can simultaneously move until they encounter 
one another. When they encounter one another, they can obstruct one 
another; but before32 that, there is no obstacle between them. This is 
something that is self-evident.   So when our estimative faculty imagines 
three atoms forming a row and two atoms on top of the two extreme 
[atoms], and each one [of the atoms on top] moves without obstruction 
until it meets the other, they both will meet each other after not having 
done so.33 In that case, their meeting each other occurs either when 

31. The argument assumes atomic motion, that is, for example, when a mobile 
moves along AD in the diagram, at the beginning of the motion it completely 
occupies A, then in the next instant it completely occupies B, and so on for C and 
then D. In other words, the mobile cannot continuously move along the atomic line, 
since, then, when some mobile,   x ,  which is itself an indivisible atom, starting at A, 
is halfway over E and F, both of which are also purportedly indivisible, an atom 
would be conceptually divided ( for   x   would be  half   over E and   half   over F ), which is 
a contradiction. Given the assumption of atomic motion, Avicenna has us construct 
two atomic lines AD and E H. He then has some mobile,  x ,  starting at A move to 
the right until it reaches D, and another mobile,  y , moving at the same speed 
as   x ,  start at H and move to the left until it reaches E.   Now, maintains Avicenna,   x  
and  y  must pass by each other, that is, be opposite one another, at some point during 
their motion, and he wants to know when. At the first instant after moving,  x  is at 
B while  y  is at G, and so they are not passing by each other; however, at the next 
instant,   x is at C, while  y is at F, which means they have already passed by each 
other, but there will be no instant when they passed by each other.

32. Reading   qabl  with Z, T, and the Latin ( ante) for Y’s (typographical error) 
qīla (it was said).

33. The situation Avicenna is describing is represented in the following diagram:
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each one of them is completely situated at the middle atom, having 
completely moved into it, in which case the two are interpenetrating 
one another, or each one of them covers part [of the way] until they 
encounter one another, and so, consequently, the middle atom, the two 
extreme atoms, and the two moving atoms are divided. Now, lo and 
behold, what do they say against this? That it is impossible for both to 
move together because of the impossibility of being divided! It is as if, 
when one of them is moved and the other rests, [the other’s] motion just 
peters out.34   So, if the other wanted to move and the one is aware of that, 
then either [(1)] the one stops [because of the other’s intention], or 
[(2)] some cause comes from the other that forcibly stops the one, or 
[(3)] the one stops as a result of encountering the other. [ Against (3)], 
it is no more fitting that one as opposed to the other should get there 
before the encounter. Also [against (1)] no rational individual is igno-
rant of the fact that, should both of them want to move at the same 
time, the intention of one of them to move does not in itself impede its 
counterpart from moving—[that is,] until they meet one another. It is 
just absurd, then, to say that this is an impediment because the other 
had a mind to move. Next [in response to (2)] how is that a cause that 
hinders [the one’s] power to push away the impediment such that both 
remain at a standstill while neither yields? The two are not touching 
each other, nor are they stuck to what is underneath them, nor is there 
some influence to impede the other in either of them, nor is there any 
external impediment. In short, when the two are hindered and still con-
tinue to be so, one must provide some nonvarying state so that the two 
hinder each other [from moving]; but that state [on the Atomists’ view] 

34. Reading   nafidat with Z and T for Y’s nafadhat (to pierce).
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is nothing but running into each other. Who is satisfied by the claim 
that the impossibility of division holds the two in check and makes 
them such that they don’t yield to what pushes and sets [them] into 
motion?   Now, if one of them were to have something that pushes it, 
while the other does not, it would be pushed and respond to some cause; 
but when it so happens that there is something present pushing the 
other as well, and neither this one nor that one responds — right, let 
someone be satisfied with [that]! As for the sane person, he will deem 
the obvious impossibility of this impeding a reason for abandoning [the 
view that atoms] are absolutely indivisible, not that the [ purported] 
absolute indivisibility [of the atom] is a reason for this impeding.

(17) Now, when you expand upon and consider closely what we have 
presented briefly, you will become absolutely certain of the falsity of this 
school of thought. Also, when this school of thought and its contrary 
are false, the truth must lie in its contradictory opposite — namely, that 
the single body does not have an actual part but that it is potentially 
divisible infinitely.
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Chapter Five

Solution to the puzzles of those who prattle on about the atom

(1) Let us now begin to solve [the Atomists’] puzzles and complete 
what is appropriate to this discussion with respect to the potentially infi-
nite divisibility of what is moved, motion, and time. That is what follows.

(2) Since they believed their claim that there is an aggregation in 
anything that is separable1 to be true, they built upon it. This, however, 
is not something [that we] concede, if by   aggregation one means that there 
are two actually distinct parts in [the body], between which there is con-
tiguity, and if   to separate [means] to set one of them at some distance 
from the other and undo the contiguity.  This, then, is not conceded. If it 
were conceded, there would be no need to resort to   separating in order to 
complete their proof; and, instead, it would turn out valid, once aggrega-
tion is established as such. [  That] is because, in determinate parts, there 
must be no aggregation, since it impossible that an infinite number of 
parts actually exist, while it is necessary that there be an actual unit 
wherever there are many [parts].  Now, if by   aggregation they mean the 

1. See 3.3.3.
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preparedness to become many in what is a single thing in which there is no 
multiplicity, then this is conceded. You cannot remove this from the body; 
otherwise, the body would cease, since there is no way to undo the unity 
of the actual unit, except by making it altogether cease to be or making 
it many. When it does not cease to be, but becomes many [ for example, it 
is divided into two], there remain two units whose state is like that of  [the 
initial unit], whereas the entirety of the unity is eliminated completely 
only by making [the unity] cease to be. Some have reckoned that the 
existence of bodies that differ in the speed and difficulty with which they 
can be separated necessarily establishes aggregation. They said: Now, that 
is not because the bodies differ in genus  —  that is, in their specificity [as 
bodies] — nor because of a difference in the agent, nor [due to] the occur-
rence or nonoccurrence of something   — as if they believe that these are the 
only options and believe that bodies do not differ generically.   Let us con-
cede all of that to them. Why, then, must it be solely due to aggregation? 
Instead, why aren’t these two things  —  namely, the difficulty and speed 
with which [bodies] are susceptible [to separation]—simply accidents that 
just happen to bodies by which [the bodies] differ while still agreeing in 
the specified ways? [  In this respect, they] would be just like black, white, 
and the rest of the accidents.   So [for example] you see that, when bodies 
differ by being black and white, that requires that they differ by some 
accident other than being black and white — namely, aggregation — since 
[differing by being black and white] is not due to the genus, the agent, or 
the occurrence and nonoccurrence of something.
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(3) There would be something to their argument based upon halving2 
only if we were to say that the body has a certain part that is not divisible 
into halves, thirds, fourths, or the like, for it would it would have an infinite 
number of parts. We ourselves, however, in no way require that the body 
have parts, unless it is divided into parts; but a body cannot have already 
been divided into an infinite number of halves. So what they said does 
not follow.   Most of what they say here is, “You see that . . .  ”  when nothing 
is pointed to and no part marked off from another. There is no separate 
this and   that. They are simply oblivious to the fact that that becomes   this 
and   that only by pointing and, when there is no [ pointing], neither is 
there   this or   that;  but when there is no   this and   that, how can there be a 
separate this and that ?  And [all of this] despite the fact that the distance 
covered is covered in a time like itself — that is, whose limits are finite, 
being infinitely divisible into halves through an act of the estimative fac-
ulty and positing, while having no actually existing division.3

(4) As for the account of the mustard seed and the mountain4, nei-
ther one of them has divisions as long as it is not divided. So, when they 
are divided together, the number of their divisions is, in fact, equal (and 
that does go on infinitely), but the [size of ] the divisions that belong to 
the mustard seed are smaller. The repugnancy would result only if [the 
divisions] were to go on infinitely in them in terms of equal magnitudes. 
An example of this is to let the mountain and also the mustard seed be 
doubled infinitely through an act of the estimative faculty or the power 
of God. So, just because the doubling is equal it does not result from 
that that the multiplied mountain and the multiplied mustard seed have 

2. See 3.3.4.
3. Cf. Aristotle,  Physics 6.2.233a2 ff.
4. See 3.3.6.



   
               ( )
                  
                 .
     -        .        
              -    
                 .  
             
.             
              ( )
             
          .      
             .   
             



305 Book Three, Chapter Five

the same magnitude; rather, they will differ in determinate quantity, even 
though they are equal in number. What precludes things from being 
equal in number while not equal in magnitude—[that is,] as individuals 
but not collectively ?   The fact is that things capable of going on infinitely 
can be greater than others — as, for example, multiples of tens in relation 
to multiples of hundreds.

(5) As for [the possibility that] the divisions of the mustard seed 
would cover the face of the Earth,5 let us grant them the existence of the 
atom and additionally judge that the mustard seed is divided into its 
indivisibly small atoms such that the number of them existing in the 
mustard seed does cover the entire Earth, should they be spread over it one 
by one. In this case, we do not know whether it is true or false. Perhaps 
there does exist in the mustard seed a significantly large quantity of the 
atoms so as to cover the earth’s surface. Who knows the atom’s measure 
so as to know which is the first body composed of them that includes the 
requisite number to cover the Earth?   The fact is that, when it is conceded 
that the parts of the mustard seed might cover the Earth, they can offer 
nothing but an incredulous look.   A dogmatic assertion that this is impos-
sible, however, is not a very reliable [argument].   So, [ if covering the face 
of the Earth with the parts of a mustard seed] is not clearly impossible 
with a finite number of divisions, how could its [ purported] impossibility 
show the impossibility of infinite divisibility? Nonetheless, we are not 
claiming that what is possible concerning that might pass into actuality.6

5. See 3.3.5.
6. Z and T additionally have bal nusallimu annahu yajūzu an yantahiya ilá aṣghar 

yaʿ jizu ʿan tafriqah li-basṭah ʿalá al-arḍ au ghayrihi, wa-lā yaʿ jizu ʿan qismatihi bil-farḍ 

wa-l-tawahhum wa-bi-wujūh ukhrá lā tu aʾddiy ilá tafrīqihi wa-taqṭīʿihi; “rather we are 
[merely] granting the possibility that [division] terminates at some smallest atom 
[and that there is enough] to be able to cover the Earth or the like, whether by 
posit, an act of the estimative faculty, or any other means that lead to its being 
separated and cut up.” The lines are not found in three of the MSS consulted by 
Z, nor are they found in the Latin. Y does not note the omission.
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(6) As for their argument taken from substance and accident,7 let 
them know that we do not grant them that it belongs to the true nature 
of the accident that it itself is equal to the substrate itself, spreading 
over and coinciding with it. The fact is that the accident is nothing more 
than an attribute of the thing, which does not make the thing itself sub-
sist in that it is a part of it, as we have said in other places.8 So perhaps 
it is not such as to indicate an entity that spreads throughout the very 
thing of which it is an accident, such as all relations, motion, and a 
mode of being 9 that they maintain.  Indeed, that [type of accident] is not 
like white that spreads throughout its substrate.   So, if by   accident one 
means what they mean — namely, that it is an entity belonging to an 
entity throughout which it is spread — then a point is neither an accident 
nor a substance, since not every existing thing must either coincide with 
some entity so as to pervade it or, otherwise, not exist in a subject. [  That] 
is because the two, [that is, coinciding so as to pervade a subject or not 
existing in it] are not contradictory propositions, nor are they the obvi-
ous concomitants of contradictory propositions.   If one means by   accident 
something belonging to a thing by which [the thing] comes to have a 
certain attribute but [which does] not [play] some part in its subsistence, 
then a point is an accident, because it is a certain extremity belonging 
to what is limited by it, while not being part of its existence.   It is an 
accident of its substance in that it is an attribute in this sense, because 
it is an extremity of [the substance] and nothing else.

7. See 3.3.7.
8. See for instance  Kitāb al-madkhal 1.14, where Avicenna argues that the acci-

dent is not equivalent with the substance, and  Kitāb al-maqūlāt    1.4 where he dis-
cusses the difference between the ways accidents stand to subjects and forms stand 
to matter — namely, that accidents subsist through their subjects, whereas matter 
subsists through the form.

9. The Arabic  kawn, translated “mode of being” is the standard term for 
accident among the   mutakallimūn; see Richard Frank,   Beings and Their Attributes: 

The Teaching of the Basrian School of the Mu‘tazila in the Classical Period (Albany, NY: 
State University of New York Press, 1978), ch. 5.
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(7) The account comparing divisibility to composition  — whether the 
composition of the body in itself or together with something else10—is 
unsound.   [  That] is because division produces the parts, whereas compo-
sition requires that parts determinately exist. It is impossible, however, 
that an infinite number of determinate parts11 exist such that [the body] 
is composed from them.

(8) As for the account of contiguity and its passing away,12 a foun-
dation has already been advanced in the section on time, which, if you 
recall it, provides an immediate response to [the objection].13 In brief, 
noncontiguity does not occur all at once at an instant.14

(9) Concerning the report of the celebrated [horn] angle,15 it is not 
indivisible, but is, in fact, divisible. There is a potential infinity of angles 
smaller than it. [  Euclid’s] demonstration was based solely on the fact that 
no acute angle [constructed] from two rectilinear lines is smaller than 
that one; but when one claims that nothing having such a description is 
smaller than that, it does not prove that nothing at all is smaller than it. 
Now, anyone who has acquired some knowledge of the fundamentals of 
geometry knows that that angle is infinitely divisible by arcs.16

10. See 3.3.8.
11. Following Z who secludes the   hā (their).
12. See 3.3.9.
13. See 2.12.4, where Avicenna specifically treats the issue of the cessation of 

contiguity.
14. Following Z, T, and the Latin (subito) for Y’s  lā mumāssah [ lā ] tahṣulu illā   f ī 

ān (non-contiguity does not occur except at an instant), which is just the opposite 
of Avicenna’s claim at 2.12.4.

15. See 3.3.10.
16. The horn angle is represented by the angle formed from the circle and 

the tangent line AB, while the curves in the following diagram illustrate Avi-
cenna’s point.

A B
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(10) As for what was related about the surface and the sphere,17 one 
does not know whether a sphere could exist on a surface having this 
description in reality or only in the activity of the estimative faculty, 
in the way that mathematical objects do. Nor is it known (if it exists in 
reality) whether [the sphere] is, in fact, rolling over [the surface] or not, 
for perhaps it is impossible for it to roll over it. Aside from all this, it is 
not necessary, in any case, that the sphere touch the surface and the line 
at only a point; rather, it may be like that [only] when it is stationary and at 
rest.   In that case, when it is moved, it would touch [the sphere] at the line 
during the time of the motion, and there simply would be no actual 
moment at which it touches at the point, save in the estimative faculty. 
[  That] is because the estimative faculty images that [contact at a point] 
only when it imagines the instant, whereas the instant has no existence 
in actuality. In summary, this problem does not turn out to be truly 
admissible, because what is admitted is that the sphere does not meet 
the surface at a single instant save at a point, from which it does not 
necessarily follow that the motion involves a locomotion from one point 
to another point immediately adjacent to it and from one instant to 
another, immediately adjacent one. Indeed, if this is admitted, there is 
no need to mention the sphere and the surface; rather, there would be 
points that encounter one another from which the line is composed, as 
well as immediately adjacent instants from which time is composed.   So 
what [they take] for granted is that the sphere encounters the surface at 
some given instant; the difference among motions and times that are not 
composed of indivisible phases and instants is like the difference with 

17.  See 3.3.11.
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respect to spatial magnitude; and only if instants are, in fact, immedi-
ately adjacent to one another does it necessarily follow that points are 
immediately adjacent to one another. Using [all] that, however, to prove 
that points follow in succession is as good as begging the question!   The 
fact is that this explanation is completed only by what I was saying —
namely, that at this state it touches a point, and at the second state it is 
touching a point, [and so on], where the states are immediately adjacent 
so that the points are as well. If we do not say this, the argumentation is 
incomplete. This will become clear to you once you learn that there is no 
first part among the parts of motion, rest, and distance.18

(11) Democritus erred in his argumentation19 in granting himself 
one premise— namely, that the whole body is divisible — since this has 
two senses. One is that [the body] is simultaneously divided in its entirety, 
while the other is that [the body] is not divisible in a given way unless 
it leads to parts that are themselves divisible without end. The first is 
simply not granted, nor is its true opposite that the division of the body 
terminates at what is indivisible; rather, its opposite is [that the whole 
of it is not actually divided simultaneously].20 As for the whole of its not 
being actually divided simultaneously, this does not preclude its being 
divided one division after another infinitely. Moreover, neither is it the 
case that, when each one of [the divisions] taken separately is separately 
possible, the whole is something whose occurrence is possible. For instance, 
any numerical doubling can apply to number, but not every numerical 
doubling can apply simultaneously. The truth, in fact, is that any division 

18. See 3.6.3–6.
19. See 3.3.12.
20. The text is apparently incomplete here and seems to require the bracketed 

material if it is to make sense. The omission may be because there was a repetition 
in the original text of the immediately following clause, “The whole of it is not 
actually divided simultaneously,” which, as noted, would in fact be the true oppo-
site of   “The body is simultaneously divided in its entirety,” and so completes the 
thought.   In that case, then, it is quite possible that the first instance was omitted 
quite early by homeoteleuton.
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you want can occur in the body when each one of the successive divisions 
is of the potentially infinite sort. We simply do not grant that they all 
occur [simultaneously], because the first thing that that would require 
is that the things bringing about the divisions are themselves actually 
infinite, and this is impossible. In summary, this is one of the errors that 
occurs as a result of equating the two expressions   the whole and   each one. 
We shall show to a greater extent that the existence of these atoms comes 
to naught when we take up the more specialized discussions.

(12) As for the proof of those who affirm an infinite number of 
parts,21 you are able to resolve it from what you understand.

21. See 3.3.13–16.
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Chapter Six

On the interrelations of distances, motions, 

and times with respect to this topic, and 

an explanation that no first part belongs to them

(1) We say: When the distance can be potentially divided infinitely,1 
the motion along it (in the sense of   to traverse) likewise can be divided 
infinitely. If the motion were indivisible, then the distance it [traverses] 
would either be indivisible as well — which is absurd — or divisible. If [the 
distance] were divisible [while the motion is not], then the motion from 
the beginning of [the distance] to the place where there is the division 
would be less than from the beginning to the end; but nothing is less 
than what is indivisible.   Additionally, that motion [to where there is the 
division in the distance] would be a   part of [that purportedly indivisible] 
motion that completely crosses the distance. Also, when the motion is 
divisible, the time corresponding with it is  divisible —or, rather, the motion 
is divisible precisely because the time and distance are divisible. It also 
becomes clear that each one of these [namely, distance, motion, and 
time] is divisible from the fact that there exists fast and slow motion. 
[  That] is because the distance that the slow motion traverses in a given 
time must be less than that which the fast motion traverses, and so the 
distance is divided.   Also, the fast motion traverses that lesser [distance] in 
less time, and so the time is divisible, and (as you have already learned)2 
motion follows distance and time with respect to divisibility.

1. I have moved the phrase   allatī bi-maʿ ná al-qaṭʿ (in the sense of to traverse), 
which appears here in Y’s edition, so that that it follows the phrase “the motion 
along it,” which is how it appears in Z, T, and the Latin.

2. See 2.12.7 and 2.13.3–4.
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(2) Motion, however, happens to have a certain kind of divisibility 
that does not correspond with anything in time  —  namely, that it is 
divided by dividing the mobile, where this seems best suited to motions 
other than local motion. [  That] is because the parts of what undergoes 
local motion are either actual or potential. If the parts are, in fact, actual, 
then they are joined together either by way of continuity or contiguity; but 
how could there be [motion on the part of what is moved locally], for not 
one of them leaves its place?  [  That is] because, if [the parts] are continu-
ous, they do not actually have a place, whereas if they are contiguous, they 
have a place; but they leave their place as a surface that is a part of the 
place of the whole, while not leaving the place3 that surrounds them, and 
so they would not depart from their place and so would not have under-
gone motion. If they are potential parts, the improbability of motion 
resulting from them is all that more obvious, for how would the actual 
parts of a given motion be related to them?   As for the rest of the motions, 
if they have actual parts, then one correctly says that part of the change 
changes the part. If they have potential parts, the motion likewise will 
have potential parts for, which if they were differentiated, there is, corre-
sponding with each part of what changes, a change that is proper to it that 
is part of the whole’s change. [  That] is because, from   this change that is 
in   this part and   that change that is in   that  part, there comes to be the sum 
total of the change of the whole, since that summed total is a total change, 
and the total change is a change. Now, every change is    of   something;   but 
there is nothing that underlies these changes except the whole and the 
parts, and it is not   of   a part of a part. So [the change] is   of   the whole.

3. Reading   makān with Z and T for Y’s   kamāl (perfection) and the Latin com-

plete (completely). Neither Y nor Z mentions the other’s variant. If   perfection is 
retained, the sense of the argument might be thus: since motion, according to 
Avicenna, is the actuality and  perfection of the potential as such (see 2.1), when 
the perfection of what surrounds — that is, the place — is not left behind (and, 
consequently, a perfection remains, and there is no actualization of a potential), 
there cannot be a motion with respect to place.
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(3) Also, since every motion and change is in a time that is infinitely 
divisible, it would be absurd that the motion should have something that 
is the first that the mobile moves. That is because, if a certain motion is 
first, it inevitably is along a certain distance, where that distance is poten-
tially divisible. Now, when [the distance along which there is the pur-
ported first motion] is divided, one of its two parts will be prior and the 
other posterior, and so the motion along that first part is first, but we 
stipulated that this [whole] motion was the first. This is a contradiction.

(4) The fact is that  first   with respect to motion and change, is 
understood in only one of three ways, one of which is [(1)]  first in the 
sense of the limit — that is, that which corresponds with the first of the 
distance and its limit as well as the first of the time that is congruent 
with that motion and the limit of [that time]. This one, then, is first.4 
First has another sense [(2)]  —  namely, when the motion happens to 
bring about a division, whether actually or by supposition, then the prior 
part is the first of the parts of motion that is actual. It might also be 
thought that motion has a  first  in some other way [(3)] — that is, some 
have said that even if these bodies can be potentially divided   ad infinitum 
it is not the case that, when they are divided, they preserve their forms and 
dispositions other than that of quantity.   So [for example] the body reaches 
a certain limiting point that, should it be divided further, it would not, 
in fact, be water, air, or fire. They said that whether it is what under-
goes motion or some spatial magnitude, when the spatial magnitude as 
such has some limiting point (which, in their opinion, is unsurpassable 
in smallness), the motion will also have some limiting point, which is 
the smallest existing motion. In that case, no separate motion exists that 
is smaller than it, even though, through an act of the estimative faculty, 

4. Avicenna is probably punning here and so means something like, “This 
sense of   first is the primary (first) sense of the term   first.”
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it might be possible for us to imagine something smaller than that—
namely, half or some part of it, since that in itself is potentially divisible. 
It is just that that division will never pass into actuality in the sense of 
being separate and differentiated. (We’ll discuss this later.)5 In that case, 
the mobile would have a first motion during its motion, and that would be 
in6 potency —  namely, as that which is equivalent to the smallest motion.

(5) The  first   of the motions, in the sense of   limit, is not a motion, and 
so nothing can be the first motion in that sense of  first. What moves can 
be first in the second sense;   however, its being first is hypothetical and 
accidental, not real.   As for the third way, even if it is true that motion 
has something that is the smallest motion that can exist, it is so only in 
the sense that there is a certain motion that, in itself, [has] an actually 
separate beginning and ending. It is not [first] in the sense that it is some 
first of a total motion, of which that first is part and after which the total 
would have continued on. This division into parts, which is the focus of 
discussion, is by supposition, whereas that indivisible unity belonging to 
motion does not depend upon supposition, but existence [itself ].   At best, 
one might say that the amount of that7 motion, out of the total of all 
motion, rightly deserves to be posited as first, since no motion in exis-
tence is smaller than it, save by supposition. So the discussion comes to a 
standstill until we clarify this view.

(6) As for the   first that would result in the motion by our dividing 
[the motion] corresponding with division of the distance (the division of 
which does not stop at some limiting point), there [simply] is no magni-
tude possessing a beginning and end such that it is indivisible at that 

5. See 3.12.
6. Reading  f ī al-qūwah with Z and the Latin (in), which is also the same in 

meaning as T’s text  bi-l-qūwah;  Y’s text simply reads qūwah.

7. Y has conflated the text qadr tilka, as it appears in Z, T, and the Latin 
(  quantitatem istius), to   qudratak (your power).
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which can be supposed to be   first.8 The same holds for whatever parallels 
the magnitude in that [respect], for it likewise will not stop at some limit-
ing point that has some beginning and ending and [yet] cannot be so 
divided further. Consequently, no smallest motion could exist in a con-
tinuous motion so as to exist as a part of what is continuous. That is 
because the part in what is continuous is assumed to be actual only by 
assigning limiting points in one of the ways mentioned earlier.9 Now, 
the assignment of limiting points cannot simply stop being possible. 
Only on account of an actual separation and discontinuity — in which 
case there would no longer be something continuous — could it come to 
stop, where this separation and discontinuity seem to terminate at limit-
ing points that cannot be separated and discontinuous. If, however, it is 
possible to posit some division at them by assigning limiting points, 
then the division of the continuous, which does not involve separation in 
some way, is infinite, where these sorts of divisions of [the continuous] 
will be equivalent, none of them having some special status that the 
others do not. In that case, the smallest of motions is still divisible in 
this way, while perhaps being indivisible in another way. In other words, 
there is no motion, which actually passes from some starting point to 
some end point at which it is complete, that is actually the smallest. When 
this is the form, motion has no first part in this sense except as the 
limit, unless certain motions follow upon one another successively, not 
continuously, where the prior of which would have this description.   As for 
what is continuous, no first part exists having this description, because 
no motion is found along [a continuum] that is in itself independent 
[and] discontinuous; rather, the parts of that motion are continuous 

8. Y seems to have inadvertently omitted a number of lines through homeo-
teleuton, which appear in Z, T, and the Latin. They are idh kāna lā ḥarakah aṣgar 

minhā fī al-wujūd illā bi-l-farḍ fa-yaqifu al-kalām ilá an nūḍiḥu ʿan amr hādhā al-madh-

hab. wa-ammā al-awwal fī al-ḥarkah alladhī yakūnu bi-taqsīminā iyyahā muwāzīyan li-

qismat al-masāfah allatī ʿinda ḥadd fī al-qismah fa-innahu lā yakūnu miqdār dhū ibtidāʾ 

wa-intihāʿ ghayr munqasim ilá mā yaṣiḥḥu an yafriḍa awwalan; corresponding with 
“since no motion in existence is smaller than it, save by supposition. So the dis-
cussion comes to a standstill until we clarify this view.   As for the   first that would 
result in the motion by our dividing [the motion] corresponding with division of 
the distance (the division of which does not stop at some limiting point), there 
[simply] is no magnitude possessing a beginning and end such that it is indivis-
ible at that which can be supposed to be   first.”

9. See 3.2.8.
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with one another. So, if, in the totality of that motion, some motion 
were the first that something produces (in the sense that [the motion] 
is a part of what is continuous, no part in the continuous thing being 
smaller than it), then that part of the motion would undergo the divi-
sion that removes continuity10 (which is our focus, since we are suppos-
ing that the division of the entire motion to this first is such that it does 
not remove the continuity). Now, if this part of the motion were not 
susceptible to division in this way, the first motion would be wholly 
unextended, and so no distance would be covered at all. In that case, 
there would be no motion. When motion is infinitely divisible in such a 
way as to preserve the continuity, then whatever part you stipulate to be 
first (in the sense of   part, not limit) will potentially have some other first 
[part].  The same holds for rest and the phenomenon called   coming to a 

rest,11 which either increases the motion’s speed, if it is natural [motion], 
or decreases it, if it is not natural but forced, in both cases leading to 
rest. The same holds for the accidental things that accompany motion, 
such as separating, joining, drawing near, and shattering (which is a 
certain scattering by motion).12 There is no period of time for arriving 
and becoming contiguous and what is similar to that, [so] being first is 
denied of them by way of absolute negation. (Later we’ll explain that 
more clearly.)13

(7) To the question of whether that which has no parts (if it exists) 
can undergo motion, one finds in the works of the Peripatetics that that 
is absurd and that what is indivisible cannot undergo motion.14 One 
thing that they rely on to illustrate that is that whatever moves, first 
moves some [distance] equivalent to itself, and then again something 
equivalent to itself, and so on until it exhausts the distance.15   So, if what 

10. Literally, “then that part of the motion would not undergo the division 
that does not remove the continuity.”

11. See the Arabic,  Physics 6.8, where  tawaqquf  translates  histamenon.

12. Reading   bi-ḥarakah with Z, T ( bi-l-ḥarakah), and the Latin ( cum motu) for 
Y’s  yuḥarrikuhu (that moves it).

13. The reference may be to 3.7.2, where Avicenna discusses what is meant by 
absolute negation.   Alternatively, the reference may be to 3.12, where he argues that 
there is a smallest motion that can exist in actuality and reality, even if it is not the 
smallest motion that can exist potentially.

14. See Aristotle,   Physics 6.10.
15. See specifically Aristotle,   Physics 6.10.241a6–14.
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is indivisible undergoes motion, then the distance would be composed 
of indivisible parts, and the point would be a certain distance because 
it is what is first left behind. I don’t find this argument satisfying at all. 
That is because this judgment does not extend to what moves essen-
tially to the exclusion of what moves accidentally; rather, it is general to 
whatever has some position vis-à-vis something, whatever the position 
might be, and then steadily moves some distance away from it. If this 
[  judgment], then, is not accidental to what stands in for the state of 
coinciding [with the distance equal to itself], it will not be accidental to 
what stands in for the place; and, if it is accidental to what stands in for 
the place, it will be accidental for that which stands in for the state of 
coinciding. So, if the point actually exists at the limit of some moving 
body, then, as a result of the [point’s] accidental motion, it will describe a 
line over which it continuously had moved and with which it coincided. 
That line, however, would not be composed of points. Nor would it be 
said that, to the extent that that point coincides, it first coincides with 
something equivalent to itself, and, to the extent that it leaves, it first 
leaves something equivalent to itself, and, through coinciding again with 
something equivalent to itself, it makes [a line] follow in succession,16 
and so on until the line is finished.   So, likewise, it would not be said of 
[that point] (were it independent) that it undergoes motion essentially 
and that, for instance, it has a place essentially and that it must, in fact, 
describe something like itself, one thing successively following after 
another. The fact is that this is not necessary. The motion has no first 
motion such that that would inevitably traverse something indivisible 
that is equivalent to itself; rather, its states of coinciding, at any instant 

16. Reading   wa atlathu with T and two of the MSS consulted by Y and Z for Y’s 
and Z’s   wa latlathu (as voweled in Y), which I must confess to not understanding. 
The Latin   sequitur (to follow) suggests the Arabic   talat or perhaps atlat, as I have 
suggested.
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one cares to take, are with something equivalent to itself, where instants 
are not immediately between one another, but between them there is 
always a period of time, as we explained in responding [to the objection 
involving] the sphere’s motion over the surface.17   So, whenever you posit 
something coinciding with what is equivalent to itself, it has already 
traversed what does not correspond with itself — namely, the line. This 
proof is simply not necessary so as to be convincing.

(8) The proof that appears convincing to us is that whatever is 
moved essentially and essentially undergoes   corporeal changes — not just 
because it changes — essentially has some position proper to it [call that 
thing   x ]. In that case, insofar as [  x ] separates the extremities of what 
surrounds it, should an indivisible point, similar to  x ,  encounter  x ,  either 
[that point] does not fully encounter  x  and, instead, a portion falls short 
of it, or that is not the case.   If it has the former description [namely, 
a portion falls short], then, obviously,  x  is itself divisible. If it does not 
have this description, then, were a point to encounter  x , it would corre-
spond with  x  completely.  Now,  x  has a distinct position, and whatever 
corresponds with what has a distinct position comes to have a distinct 
position [itself ]; and so the point would have a distinct position sepa-
rate from the position of the line. In that case, the line would terminate 
at a point before that one, and the same argument will arise about 
[that point]. In short, each point would come to have a distinct position 
and could be separate from the line, while the line terminates at some 
other point before them, which is absurd. So, from this, it is clearly 
obvious that the position of whatever is indivisible is not independently 
separate, but whatever is not such does not undergo the motions that in 
themselves are in place.

17. See 3.5.10.
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(9) The same holds for the state of other corporeal motions, and it 
follows that whatever changes so as to undergo corporeal18 alteration 
and augmentation is also divisible. That is obvious in the case of aug-
mentation, because it is an increase of some pre-existing thing.   As for 
alteration, because the cause of alteration affects the encountered side 
of what is being altered before affecting the unencountered side, if [the 
cause] were to surround completely [what is being altered], it will affect 
what is near its exterior before affecting what is near its interior, since 
every case of change is divisible (with generation and corruption alone 
being indivisible). Some erroneously believe that there are cases of 
alteration that [occur] all at once, but that is because the event escapes 
perception on account of the brevity of time. The instantaneous occur-
rence of illumination all at once is, in fact, not an alteration primarily in 
bodies but, rather, is something that is a concomitant of surfaces in that 
they are visible, whereas it will become clear, concerning transparency 
in the air, that nothing at all happens to the air during the transparency; 
rather, what happens is only in the object of sight.19   So, when the object 
of sight becomes visible as a result of light’s shining upon it, then the 
air can convey [the light] to the body and so is called   transparent. Because 
of this, when someone is deep in the shadows of a cave and the air 
between him and the object of sight is thick with shadows, but the 
object of sight is luminous, like a light is shining on it, the gloom of the 
air will not prevent one from perceiving it.

18. Adding    jismānīyah   with Z, T, and the Latin (corporalibus), which Y (inad-
vertently) omits.

19. See   Kitāb al-nafs 3.1.
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Chapter Seven

The beginning of the discussion about the finitude and 

infinitude of   bodies and people’s opinions concerning that

(1) Let us now investigate the meaning of    infinite and how it exists 
in natural bodies and their states. (For now, this is not the place to 
investigate things outside of natural philosophy — that is, to discuss 
whether there is an infinite with respect to number, power, or the like,1 
nor does anything in the following demonstrations touch those [topics].) 
[  Instead,] our discussion should be about quantities possessing position 
and numbers that possess some ordered position, either in nature or in 
position, where our investigation into them will involve whether there is 
something infinite in them or whether this is absurd. Now, the first 
thing we should inquire into is what is to be understood by  infinite. 
Afterwards, we must indicate the reasons prompting one to affirm an 
infinite in some way or other. We’ll also mention the differences among 
the Ancients concerning it, followed by the truth that we ought to believe 
about it, and then we will refute the doubts surrounding it.

1. The proper place for such a discussion would seem to be the science of meta-
physics, and while Avicenna has no appreciable discussion of the infinite in number 
in book 3 of his   Ilāhīyāt, which is his most extended account of the philosophy of 
mathematics, he does have scattered, extended discussions of the infinite in book 6 
(particularly chapters 2 & 4) where he discusses causes.
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(2) So we say that   infinite may be spoken of literally and metaphorically. 
That which is spoken of literally may be spoken of either by way of abso-
lute negation or not by way of absolute negation. That which is said [to 
be infinite] by way of absolute negation involves something of which what 
is concomitant with being finite is negated owing to [that thing’s] having 
no quantity — as, for example, the way    point is said to be infinite [that is, 
having no limit]. This is like when we say that sound is not seen because 
that which is concomitant with being seen — namely, color — is negated 
of it, since sound neither is a color nor has a color. [The literal infinite] 
that is not spoken of by way of absolute negation frequently is said of what, 
in fact, corresponds with the finite — that is, something whose nature or 
essence is of such a character that it can be finite, but then is not. This is 
said in two ways, one of which is that the species or nature of [the thing] 
is of such a character in itself that it can be finite, but the particular 
instance is not of such a character that it be [finite]. An example would 
be the infinite line (should there be one), for numerically one and the same 
line cannot be a subject of the finite and the infinite. Yet, in the opinion of 
those who posit an infinite line, the nature of line is susceptible to being 
finite. The doubt concerns only the infinite [line], in which case, if this 
line is infinite, it cannot be that the very same [line] at some other time 
is finite. This sense of    infinite is what we want to inquire into — namely, 
that which whatever you take from it — and any of the things equal to 
that thing you took from it — you [always] find something outside of it.2 
The second [sense in which the literal infinite is not spoken of by way of 
absolute negation] is that it is of such a character that it accidentally has 
some endpoint,3 but [that endpoint] does not exist in actuality.   An example 

2. Cf. Aristotle,   Physics 3.6.206b33–207a2.
3. The terms  endpoint  here and no endpoint in the next sentence are transla-

tions of   nihāyah   and   lā nihāyah, which are the same terms that were translated 
above as   finite and   infinite.
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would be the circle, since it has no endpoint.   I do not mean that the cir-
cumference does not limit the surface of the circle;   rather, I mean only 
that the circumference [is without an actual endpoint], since there is no 
actual point in it at which the line terminates.   Instead, it is continuous, 
with no division in it.   Still, [the circumference] is of such a character that 
some point along it could be posited as that point that is [the circle’s] 
limiting point. [  That] is because within the circle there are as many 
potential points as you like having this description, [and they can] 
emerge into actuality either by severing [the continuity of the line] or by 
[one’s merely] positing them, since there is no point that does not have this 
description (I mean as a limit of a line; and, again, there is no actual line 
here save the circumference). So these are the ways in which an infinite is 
spoken of literally. As for [the infinite] that is spoken of metaphorically, 
it is said of that whose endpoint cannot be reached by motion, nor is it 
delimited by motion. An example is the distance between Heaven and 
Earth, [which is said] to be infinite, even though it is finite.   Also, [ infinite] 
is said [metaphorically] in those cases where doing that is extremely diffi-
cult, even though it is possible, where being extremely difficult is likened 
to being impossible.4   So these are the ways that   infinite is understood.

 (3) Now, our purpose in inquiring into the infinite concerns whether 
among bodies (whether through their magnitude or number) some are 
such that, anything you take from them, you always find something 
outside of them; for some people made the existence of that necessary.5 
There are a number of reasons for [believing] that. One of them is the 
truth of the claim that numbers can be added to or multiplied infinitely, 

4. Literally, “the absence [of being possible].”
5. For the various views and arguments presented in this paragraph, see 

Aristotle,    Physics 3.4.
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or that there is no end to that. Consequently, something infinite belongs 
to them. The same holds for magnitudes with respect to divisibility. 
Another [reason] is what is supposed concerning time—namely, that it 
must extend infinitely into the past and future, [and] is not merely adding 
to some starting point in the finite [past] or some [finite] section. They 
say that, whenever time terminates at some first past [moment] or some 
last future [moment], its past must have some [moment] before and its 
future some [moment] after, saying that all of that is time, as we noted 
earlier.6 Generation and corruption, which are supposedly uninterrupted, 
provide a further [reason], [for] there are those who suppose that [these] 
require infinite matter. So some of them made [the matter] one of the 
simple bodies, whether fire, air, or water. Others made it a body inter-
mediate between two of [the simple] bodies, like those who made it the 
vapor intermediate between water and air. In short, they made it the body 
from which everything is believed to be generated. Others made [the 
matter] many infinite bodies, from which is combined a single body called 
a   mixture. Still others made bodies infinitely many in number that are 
not joined together, but are separate and spread throughout an infinite 
void;  [and] some of [these theorists] make [these bodies’] forms (which, 
in their view, are their shapes) infinite in species, while others stipulate 
that their species’ forms are finite in number. They were driven to their 
belief that this is inevitable only because infinite generation requires 
that there be enough matter that it not run out. Some of them make the 
infinite a principle because there is the nature of the infinite, not because 
anything happens to be infinite.

6. See 2.11.4–5, where Avicenna discusses time’s essential relation to before 
and after;  and 2.12.1, where he argues that there cannot be an ultimate first or last 
moment of time, since there would either be a  before  it or an after it, respectively, 
and so a time.
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(4) One of the ways in which the estimative faculty has led people to 
affirm that something is infinite is the imagination that every finite thing 
necessarily terminates at something similar to what is immediately 
observed. From that, it necessarily follows that every body terminates at 
a body and that the amassing and piling up7 of bodies goes on infinitely. 
An imposition and judgment of the act of the estimative faculty plays a 
part in these ways [of proving the existence of the infinite], for the act of 
the estimative faculty does not impose upon a given thing some determi-
nate limit; rather, the estimative faculty can always imagine something 
greater than it.   So these are the ways prompting one to affirm that there 
is something infinite.

7. Reading  intiḍād with Z, T, and the Latin ( ordinationem) for Y’s intiẓār 
(expectation). 
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Chapter Eight

On the impossibility that either a body or magnitude 

or number in an ordered series is infinite, and 

that it is impossible that there be some infinite body 

that is moved either in its entirety or partially 

(1) The first thing we say is that it is impossible that there exist as 
wholly actualized some unlimited magnitude, number, or [set of ] num-
bered things having an ordered position either in nature or in position. 
That is because any infinite magnitude, as well as any of the infinity of 
numbered things possessing an order, would proceed toward an actual 
infinite either in [all of ] their directions or in a single direction. If they 
are [infinite] in all of their directions, then let us posit a certain limit-
ing point among them — such as a point in a line, or a line in a surface, 
or a surface in a body, or some unit in a numeric total and make it a 
limiting point — and our discussion will focus on it1 inasmuch as we 
mark it off as a limiting point. Now, [starting] from it, we take some 
determinate part — for instance, AC, from AB, where [AB] is infinite in 
the direction of B.   So, if some amount equal to CB were superimposed 
or laid next to AB (or you were to consider some other analogous rela-
tion between them), then either [CB] will proceed infinitely in the way 
AB does, or it will fall short of AB by an amount equal to AC.   If, on the 
one hand, AB exactly corresponds with CB [in proceeding] infinitely, 
and CB is a part or portion of AB, then the part and the whole exactly 
correspond [with one another], which is a contradiction.   If, on the other 
hand, CB falls short of AB in the direction of B and is less than it, then 

1. Reading   natakallamu ʿalayhi with Z, T, and the Latin (  loquamur) for Y’s 
nuʿ allimu ʿalayhi (we designate it).
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CB is finite and AB exceeds it by the finite [amount] AC, in which case 
AB is finite; but it was infinite. So it becomes evidently clear from this 
that the existence of an actual infinite with respect to magnitudes and 
ordered numbers is impossible.

(2) Let us take up the other topic and say that no infinite body is 
subject to motion. That is because motion is intellectually understood only 
in one of two ways: either involving an exchange of place, or not.  Now, it 
would be impossible for the infinite body to move so as to exchange place. 
On the one hand, if [the body] is infinite in every direction, there is no 
vacant place such that there [could] be an exchange. On the other hand, if 
it is infinite in one direction to the exclusion of another, then perhaps we 
can conceptualize some empty space;   but, when [the purportedly infinite 
body] moves toward [that empty space], it must either vacate the opposite 
side or not. Now, if it does not vacate [the opposite side], there is no motion 
but, rather, increase and augmentation. If it does move and vacates [the 
opposite side], then the infinite side was finite. Furthermore, this motion 
cannot be natural or forced. It is not natural because [what moves] natu-
rally is that which seeks its natural place,2 and, as we have already 
concluded earlier,3 every natural place is a limiting point. Now, every 
limiting point is something delimited, but what has no limit neither moves 
toward nor joins with what is delimited.   As for forced [motion], we shall 
soon show that what is infinite is not subject to force.4 Also, forced [motion] 
is away from the natural place, and so, when there is no natural [motion], 
neither is there forced [motion].

2. Literally, its “where.”
3. See 2.8.9–10.
4. See 3.10.
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(3) Moreover, how could the simple body or its like be finite in one 
direction but infinite in another when its nature is identical throughout? 
In this case, either the boundary that splits it must be something that its 
[own] nature imposes on it, or it is some accidental force (that is, some-
thing outside of nature) that has taken hold of it. If it is something that 
its nature imposes, and [if] its nature is simple and identical through-
out, then the effect it produces as a result of its nature must not vary so 
as to delimit one side while not delimiting another. If it is by force [that 
the simple body is finite in one direction but not another], then the 
nature of this body requires that it be infinite. In that case, it might 
have been that some agent just so happened to mark off [the simple 
body’s] boundary and split it so as to make it finite, and so the infinite 
part of it would exist but would be delimited and split off from it. In that 
case, it would not terminate at some empty space or void, but [ it] would 
terminate at what was split off, which is of its [same] genus and nature, 
and so, again, it would have no place into which it could undergo this 
manner of motion. Alternatively, [the agent] might have delimited it 
without separating certain things from it but, rather, with respect to 
making its quantity one that has a boundary in one direction but not 
another, such as when the finite body is accidentally made smaller when 
there is condensing and larger when there is rarefaction. In this case, 
however, this body would be of such a character that it could be [both] 
finite and infinite, where that would be through the effect of some active 
influence. Later, when we show that the body is not acted upon in this 
way, whether by a finite or an infinite active influence, we’ll expose what 
is false about that.5 As for the composite [body], it would be impossible 
that one area be infinite and another finite. [  That] is because, were our 

5. See 3.10.
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estimative faculty to imagine that each one of its parts has moved to 
the finite area, then either the whole has ended up moving out of the 
infinite side (but that is absurd) or [else] [the whole] has not moved from 
there, but some parts have moved but not others (but this contradicts 
what was posited). So this is [what results] when you believe that the 
motion [of an infinite body can occur] through exchange of place.

(4) The other motion, which is not through exchange of place, is 
circular motion. Now, it must be such that either the rotation is com-
pleted or it is not altogether completed. In the case where the rotation is 
completed, there arises the impossibility of circular motion in something 
infinite that we mentioned in the chapter on the void.6   If the rotation is 
not completed, then its completion is either impossible or not. If it is not 
[ impossible], there is no absurdity in positing it and no absurdity neces-
sarily follows from [ positing] it;  but, as we noted,7 an absurdity does 
necessarily follow from it.   If [the completion of the rotation] is impos-
sible, then some posited part of it can move through a certain arc but 
cannot move through another arc, where what is moved, the distance it 
covers (if it does), the arc, and all the states are exactly identical. It is 
impossible, however, that this should be the case, for it is impossible 
that there should be two things that are formally identical [and yet] one 
is possible and the other is impossible.  From this it becomes clear that 
an infinite body simply cannot undergo circular motion;  and, equally, a 
finite body within an infinite body cannot undergo it, just as we made 
clear in the chapter on the void.8

6. See 2.8.8.
7. Ibid.
8. Ibid.



   
  -              
               

.       .    
               ( )
            .       
            .     
   .            .    
   -   -       .    
               
           .   
       .       
                

.       



329 Book Three, Chapter Eight

(5) Now, it is said 9 that, if [an infinite body] were to move circularly, 
it would have a circular shape;   also, its two radii would both be infinite, 
in which case what is infinite would be doubled; also, then, the interval 
between the line extending from the center that is posited as moving 
and the stationary line toward which or away from which the [first line] 
moves would become infinite, and, moreover, [that interval] would be 
traversed in a finite period of time [all of ] which would be absurd.

(6) All of this, however, is something that I don’t truly understand to 
the point of feeling confident in its soundness. That is because it has not 
been demonstrated to me during the course of their argument that what-
ever is moved circularly must have a circular shape or that what is infi-
nite in one direction cannot be doubled. If they prove this by showing that 
what is infinite is not susceptible to increase, as well as why it is not so 
susceptible, and [if ] thereafter [they] busy themselves with talk about the 
circle, then they have unduly burdened themselves with something they 
do not need. [  That] is because showing that that is not susceptible to 
increase is sufficient and does not require that they use as a middle term 
the  half   and its double with regard to halving the diameter. It also might 
just be that the half is nothing but what is delimited, and the same holds 
for the double.10 As for the report about the interval, it does not seem 
necessary to me that that interval between the two lines should become 

 9. Cf. Aristotle,   De caelo 1.5.
10. Here, Avicenna is relying on one of the points he made in par.   1 above: 

that, if there were a magnitude infinite in all directions, we could still posit some 
limiting point within it. For example, imagine a line AB, which extends infinitely 
toward both A and B. Now, posit some point C within AB. Both CA and CB 
would be infinite, even though either is only “half” of the whole AB. Similarly, 
AB would be “double” either CA or CB. Avicenna’s point, then, is that there is no 
demonstrative absurdity in assuming infinities of different sizes.
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infinite at all. How could it be, when two lines enclose it? 11 Even if that 
were true [namely, that the interval is infinite], I would do away with 
mentioning that it would be traversed in a finite period of time and, 
rather, raise a quick contraction — namely, [that the interval] is infinite, 
but [that] two lines limit it, which is a contradiction. The reason it is not 
necessary is because when the interval is always increased, it is not the 
case that an infinite interval must occur there; rather, the increase will 
proceed infinitely, where every increase will involve one finite [amount] 
being added to another, in which case the interval will be finite. This is 
just like what you learned concerning number — namely, that [number] is 
susceptible to infinite addition, and yet, any number that occurs is finite 
without some number actually being infinite, since any given number in 
an infinite sequence exceeds some earlier number [in that sequence] only 
by some finite [number].

(7) So this is what I think; but perhaps someone else has some well-
established way to prove that. At any rate, should someone want to prove 
that an infinite interval occurs, then the proof that they mention does 
not get it right as it should, and I wouldn’t bet that anyone else will get it 
right. The fact is that they ought to say this: Let us posit a certain interval 
between two opposite points on two lines extending infinitely. Now, let 
us connect the [points] by a line that is a chord of the intersecting angle. 
So, because the extension of the two lines, which is infinite, is propor-
tional to the increase of the interval [that is, the length of the chord ], the 
increases to that interval are infinite. [  Those increases] can also exist 
together equally, because the increases that are below will actually be 

11. In Aristotle’s original objection, the claim was that the interval — for 
example, the arc between the lines AB and AC in the diagram below — would 
become infinitely large if the two lines extended infinitely. Avicenna’s point is 
that, no matter how far one extends the lines — even infinitely, the interval rep-
resented by the arc BC is always going to be limited by the lines AB and AC and 
so, strictly speaking, will be finite.

A

B

C
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joined to those that are above. For instance, the [amount that] the second 
increases the first will belong to the third, together with any other increase. 
So the infinite increases must actually exist in one of the intervals, and 
that is because the increases actually exist, and every actual increase 
will exist and so will belong to a certain one [of the intervals]. In that 
case, it necessarily follows that some interval will exist in which there is 
an actual infinity of equal increases. So that interval would increase the 
first finite [interval] by an infinite [amount], in which case there would 
be an infinite interval. Still, when this way is preferred, the contradiction 
obviously does not require [the introduction] of motion, because this infi-
nite can exist only between two lines, in which case it is finite and infinite, 
which is absurd.

(8) We further note what is said about the parts of the infinite having 
to be at rest at every location while they are moved toward every location 
because every location belongs to it naturally.12   This, however, is also 
something that I could not independently verify nor understand, for it is 
not necessary that when a single thing has [several] locations, each one 
of which belongs to it by nature, it must rest in and move away from each 
one of them.   Indeed, instances of these locations, in any one of which 
the body might by chance occur, are between [the limits of ] the whole 
of its universal location, where it naturally comes to rest and does not 
flee.   A case in point is one of the parts of air in the whole of the region 
of air, and one of the parts of earth in the whole of the region of earth. 
Were this not the case, there would be no natural rest and motion, for 
the region [as a whole] always exceeds that which the parts [taken indi-
vidually] occupy. Perhaps, however, there is some explanation of this way 
[of arguing against an infinite body] that I do not understand.

12. The argument seems to refer to that of Aristotle’s   Physics 3.5.205a12  ff.
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(9) It is true, however, that that body’s parts would not have a natural 
motion. That is because, on the one hand, should the body be infinite in 
every direction, there would be no location for its parts to seek by moving 
that is different [from the one] at the time the motion began. On the other 
hand, if it is [infinite] in one direction to the exclusion of another, such 
that the part is moved when it is outside the limiting point that is in the 
delimited direction, then the part inevitably will be moved to some place 
that is sought by nature.   Still, that which the part seeks must be the very 
[ place] that the whole seeks, whereas the whole will not naturally seek 
a place, since there is no place for it either generically like itself or unlike 
itself.   By   generically like itself  I mean that there would be some surface 
similar to its surface, while by   generically unlike itself  [  I mean] that there 
would be some surface dissimilar in its nature from its surface, just as, 
for us, [the surface] belonging to air [differs] from the surface of fire.   So, 
when the nature of the whole does not seek some place that is proper to 
it and specified,13 then neither does the part seek some place, because 
the region of the whole is homogeneous throughout [and, instead, the 
part] rests at any location where it, by chance, happens to be, and there 
is no region outside the region of the whole. That is [so] unless we stipu-
late that the whole is finite in one direction, in which case the region of 
the whole would necessarily be that which the part seeks — namely, that 
[region] where the whole is at rest — and so this region would either be 
some interval or something that is surrounded; but the doctrine of the 
interval is vacuous,14 and what is infinite cannot be surrounded. Perhaps 
the part would then seek the whole by means of its natural motion so as 

13. Reading  yataʿ ayyanu with two MSS consulted by Y, Z, T, and the Latin 
( specificat) for Y’s preferred    yataʿ allaqu (to be associated), which, if retained, 
should include the preposition  bi as part of its syntactical regimen, but which is, 
in fact, absent.

14. See 2.7.
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to come into contact with it, the first [ place] of which would be along the 
nearest of the Heavens. This, however, is not the situation with natural 
bodies, which will, at some point, become clear to you from what we will 
teach you.15 So, then, the part will not seek some place by nature; and 
whatever does not seek some place by nature does not move by nature, for 
the erroneous view that natural motion is not toward the natural place 
but toward the universal [ place] or the like is something whose falseness 
has been explained to you.16   So, from this, you know that bodies whose 
parts have a natural motion in delimited directions, the number of which 
is denotable, are all finite, and it is all that more obvious in the case of 
the body to which that [namely, having a natural motion in delimited 
directions] belongs entirely.

(10) We additionally say that bodies cannot be delimited in magni-
tudes while unlimited in number, for they must either be contiguous with 
one another or distinct and scattered with respect to place. On the one 
hand, if they are distinct from one another, then, were the estimative 
faculty to imagine them [all] contiguous with one another, the volume 
[occupied] by all of them in every direction would become smaller and 
closer to the center than the volume of what surrounds. In that case, 
the [occupied] volume would be finite and fall short of the initial vol-
ume by the amount that [the bodies] cover, up to the point where they 
[all become] contiguous with one another. So the initial volume would 
have been finite. Thus, the number of [bodies] in the finite volume con-
taining them is finite, because the actual parts exiting in what is delimited 
is numerically delimited. From this you also know that it is impossible 
for a rectilinear motion to proceed infinitely, since you have learned that 
intervals are finite17 and the preceding [showed] you that directions are 
finite.   Also, [ you know] that it would be impossible for some motion to 

15. The reference would appear to be to 4.10.2–4.
16. The reference appears to be to 2.9.10.
17. See pars. 6–7.
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move downward, for instance, when  down is not delimited. The same 
would hold in the case of   upward. For when   downward   can be delimited,18 
then its opposite must be able to be delimited;   and, likewise, if   upward 
can be delimited, then its opposite must be able to be delimited.   Other-
wise, neither it nor its opposite would exist. In that case, downward would 
have no opposite, and so downward would not be downward, since down-
ward is such relative to upward.

(11) Also impossible is the claim of those who make the infinite   qua 
infinite an element and principle, but not that   qua some other nature, 
like [that] of water or of air, where that nature is accidentally infinite.19 
The proof that this claim is impossible is that that which is infinite is 
either divisible or not. If, on the one hand, it is indivisible, then it would 
not, in fact, be infinite20 in proceeding in some direction, but [would be 
infinite] only by way of negation, just in the way that the point is said to 
be  infinite  — but this is not what they were getting at.   Instead, they intended 
infinite in the sense that we can take whatever we want. On the other 
hand, if it is divisible, while not being divisible into some other nature 
(since there would be no nature other than the nature of the infinite 
qua infinite), then every part should have the nature of the whole, and 
the part that is surrounded and delimited by the division should also be 
infinite, which is absurd. So, from what we said, it has become clear that 
no body exists as infinite, nor is there any infinite body that is moved 
naturally, nor is there any elemental body that has some influence whose 
effect is infinite.   Likewise, there are no numbers having a natural ordered 
position that are actually infinite.

18. Y has omitted by homeoteleuton the lines   ka-dhālika ḥāl al-ʿ alūw. Fa-idha kāna 

al-sufl mutaḥaddid, which occur in Z, T, and the Latin, corresponding with “The 
same would hold in the case of upward. For when downward can be delimited. . . . ”

19. Aristotle attributes this position to the Pythagoreans;   see Aristotle,   Physics 
3.4.203a4–8.

20. Reading  ghayr mutanāhin with both Z, T, and the Latin ( infinitum) for Y 
mutanāhin (finite).
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(12) It remains, then, that we consider some other way that the infinite 
might exist in bodies and whether, in fact, it does or does not — namely, 
in the case of their augmentation.   So we say that some of the Ancients 
believed that, just as one affirms of the body that it can be progressively 
divided without there having to be some minimal limiting point of which 
nothing is smaller, so, likewise, that holds on the part of largeness. [  That] 
is because, just as those divisions do not occur together actually, but only 
as one after another such that they do not terminate at some limiting 
point of which none is smaller, so, likewise, the situation is the same con-
cerning largeness. They said:   Indeed, while it is impossible for an infi-
nitely large body to exist actually, it is not impossible for it to proceed 
toward it, just like in the case of adding numbers.

(13) Since we maintain that in one sense this school of thought is 
right and in another it is not, let us then inquire into how it is and how it 
is not right. The sense in which this school of thought is right is because, 
in the estimative faculty, you can21 imagine that a finite body is divided 
without stopping, and you can imagine yourself continually taking a part 
from what is divided and adding it to some other part or body so that 
[the other part or body] becomes bigger than it was. Moreover, you can 
take a part from what remains that is smaller than the remainder and 
add it to the first increase, and then continue doing that, so that each 
subsequent addition is smaller than the first. Now, the body increased by 
those additions will not reach the point at which the sum of the additions 
that make up [the body] equal all of the divided body. This manner of 
addition does not make the body reach every [degree of ] largeness that 

21. Reading   li-ka with Z, T, and the Latin ( tu) for Y’s (inadvertent) dhālika 
(the demonstrative “that”).
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can by chance be;   rather, [the body] will have a delimiting point that it 
will never reach, let alone exceed.22 The manner of addition, however, by 
which the body could be augmented until every limiting point in large-
ness arises or is exceeded is impossible and is not analogous to smallness, 
for division does not need something outside of the body, whereas [this is 
not so for] augmentation and increase. [  That is because] augmentation 
and increase, on the one hand, might occur through joining some matter 
to the original stock, where this would require that the materials of the 
bodies be infinite. On the other hand, [augmentation and increase] might 
occur though rarefaction and spreading out without stopping. This is 
impossible, because everything that undergoes rarefaction does so in 
some void or plenum, all of which is finite, as you have already learned.23 
Also, specifically, the void has no existence. Again, [it is also impossible] 
because there cannot be some motion, which necessarily entails some 
direction, unless it has some limiting point.

22. An example of Avicenna’s point is given in Aristotle’s   Physics 3.6.206b4  ff, 
where, for example, one imagines some magnitude ABC that is divided in half. 
Then BC, for instance, is divided again in half, and, half of BC is added to AB. One 
then continues in this fashion, such that progressively smaller divisions of BC are 
made and those divisions are, in turn, added to AB. In this manner, AB can be 
infinitely augmented, but it never actually becomes as large as the initial magni-
tude ABC, let alone larger.

23. See par. 3.
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Chapter Nine

An explanation of the way that the infinite does and 

does not enter into existence, and a refutation of the arguments 

of  those who defend the existence of an actual infinite

(1) Since all of this has become clear, we are ready to learn how the 
infinite can exist with respect to divisibility and numerical increase.   So 
we say that infinite sometimes includes within its meaning [(1)] the 
things that that [term] describes, while at other times we mean by it 
[(2)] the very reality of what is infinite. It is just like when we speak of 
twenty cubits1 and sometimes mean by it the timber that is twenty 
cubits [in length] and at other times the nature of this quantity. We 
likewise speak of this very nature that it is infinite, by which we mean 
that it is such that anything you take from it, you will find, without 
repetition, some part of it existing outside. When we say that, we mean 
that [the infinite] never reaches some limiting point at which it stops, 
so as to terminate at it.   So, therefore, it is not later limited — that is, it 
does not reach some limit that cuts it short.

(2) As for those things belonging to the natures we mentioned that 
are said to be infinite, it is correct for us to say that they exist potentially, 
although not altogether, but each one [individually].   So each one of the 
things whose number is infinite exists potentially one after another;   but 
the whole [infinite] qua a whole does not exist, either potentially or 
actually, except accidentally owing to its parts (if something like that can 

1. Approximately 30 U.S. feet, or 9 meters.
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2. See 3.8.11.
3. Ibid.
4. Reading   bi-fiʿl with Y and the Latin ( in actu). In Z and T, the preposition 

bi   is omitted, which gives the sense that the form simply is the actuality.
5. Cf. Aristotle,   Physics 3.4.203b10–13, where he identifies this position with 

that of the majority of earlier natural philosophers.

be said). Concerning the nature of the infinite itself, the first sense is 
not something that belongs to these things, either potentially or actually. 
That is because, if it exists, either it is a certain accident belonging to 
something else (but we have explained that there cannot be something 
that is accidentally infinite),2 or, insofar as it is infinite, it is in itself a 
subsisting nature or even principle that actually exists (a view held by 
a certain group, that we have already refuted).3 The second sense, how-
ever, is something that actually always exists, for we always find divisi-
bility to be actually such that it does not terminate at some limiting point 
beyond which there is no [other] limiting point that [can] come to exist. 
So you have now learned how something is potentially infinite and how 
it is actually infinite, and how it is neither in potency nor in actuality. 
Now, what is actual about it is not free of a certain potential nature. 
[  That] is because the sense of that [namely, what is actual about the 
infinite] is that it does not lead to the disappearance of the potential’s 
nature, but, instead, the nature of the potential is always preserved in it. 
So the permanence and reality of what is infinite is associated with a 
potential existence, and so it is associated with the nature of matter rather 
than the nature of form, which is in actuality.4 Now, the whole either is 
a form or possesses a form, and so what is infinite is not a whole. From 
the things that we have explained, you know that what is infinite has 
a privative nature and does not encompass everything, as some have 
supposed,5 but, instead, is [itself ] encompassed by the form because it 
is the power of the material.
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(3) Should someone say that being infinitely divisible is a property 
that follows upon quantity (which is a form), the response is that   divis-

ibility is said in two ways.   One of them is [in the sense of literally]   becom-

ing separated and   discontinuity, which follows upon quantity, owing to the 
preparedness of the matter. The other sense of   divisibility is that it is in 
the nature of the thing that one thing in it is   posited as different from 
some other thing and so on without coming to an end, which essentially 
follows upon magnitude. Now, the first [sense] inevitably involves some 
motion, whereas the second does not require motion. The first is true 
divisibility — namely, what changes the state of the thing — whereas the 
second is only a function of the estimative faculty. Now, the magnitude 
does not essentially receive the first [that is, true divisibility] at all, 
because that which receives something must remain together with that 
which is received. When that [true divisibility] happens, the initial 
magnitude ceases to exist, for the initial magnitude is nothing but that 
determinate continuity, not something that that determinate continuity 
is in. In fact, the magnitude, as you have learned repeatedly,6 is the 
continuity itself, not some continuous thing resulting from a continuity 
in it. So, when the continuity is fragmented [into two parts], the initial 
magnitude is done away with, and two different magnitudes come to be; 
and two other delimited continuous things come to be actual after having 
been potential. [ Otherwise], if the two were actual, then, in a single con-
tinuous thing, there would be two actual continuous things   ad infinitum.

6. See, for example, 3.2, pars. 8-10.
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(4) Now, no one denies that the matter receives the divisibility that 
it does precisely because of the quantity belonging to it. [ Still], there 
are people who apparently believe that the material has some form 
(namely, [the form of ] corporeality) that disposes [the material] to 
always being divisible in the sense of becoming separated, while some 
other form prevents that or, at least, does not make it incumbent when it 
occurs.   For example, they say that when the body is perpetually divided, 
no flesh will remain and, in fact, the [form] of flesh will cease, while 
[the form of ] corporeality will remain. We’ll need to consider this. Now, 
again, when we say that the quantitative form disposes the matter to 
the divisibility that is proper to it, that preparedness need not belong 
to a form, for it is not the case that what acts must do so in itself.   Like-
wise, that form does not7 have to remain together with the emergence of 
that which disposes it to act, for motion is that which brings the body to 
its natural rest and disposes it to it, but it does not remain together with 
that [rest]. [  That] is because that activity of [the motion] is to produce a 
disposition, and so it must exist together with the production of the dis-
position. The same holds for the activity of the quantitative [form] that 
produces a disposition, whereas the division results from something else.

(5) The way that the infinite exists has now been made known. It 
occurs in numbers in being multiplied, whereas they are finite on the 
part of the unity. In magnitude, it occurs in being halved and decreased, 
whereas it is finite on the part of being multiplied. [  That follows], since 
its being halved   qua magnitude is a halving of it insofar as there is a 
number whose first part is the unit, whereas the unit is the principle 
[that is, the starting point] of numbers, since [numbers] begin from a 
unit and become two. Infinite divisibility belongs to motion because of 
the magnitude over which it [crosses].

7. Correcting Y’s L-Dh-Ā (?) to   lā,  following Z, T, and the Latin ( nec).
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(6) As for time, there is the preparedness of the division that the 
estimative faculty imagines in it, and so [the division] belongs to it pre-
cisely, inasmuch as it is a magnitude, and essentially, whereas what is 
actually determinate belongs to it on account of motion. Now, there is a 
difference between, on the one hand, what occurs actually and, on the 
other hand, the product of the estimative faculty and the preparedness. 
[  That] is because magnitudes are essentially subjects, owing to the fact 
that the infinite divisibility produced by the estimative faculty and their 
having a preparedness is accidental to them, while the emergence of that 
into act is on account of something else. Wherever it is said that that 
[namely, infinite divisibility and being so prepared] accidentally belongs 
to time because of its motion, we mean the accidental thing that actually 
occurs as one thing after another infinitely. The nature of the prepared-
ness belongs to time inasmuch as [time] is a magnitude; the motion 
does not provide it with that, but, rather, it makes the time to exist in 
such a way that it entails that preparedness. It is like when one counts, 
for example, [and] by counting (or in some other way) makes ten exist. In 
that case, he does not make [ten] so that it is even, but, rather, he makes 
it to exist, and its existence entails that it is even.   As for motion qua 
traversal, just as being infinitely divisible is accidental to it, so, likewise, 
being multiplied and increasing are accidental to it. Since the property 
of   finitude, as well as the absence thereof, do not follow upon the motion 
merely because it is essentially a quantity, they follow upon it because of 
some other quantity. Now, it is not the case that they follow on it because 
of the quantity of distance, since the distance is finite.  So, therefore, 
they follow upon it because of some yet other quantity, which is time.   So 
motion is the cause of time’s existence, while time is the cause of motion’s 
being either a finite or infinite magnitude. The mover, however, is the 
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cause of the motion’s existence and so is the primary cause of time’s 
existence as well as the cause of the motion’s persistence, which is a first 
perfection.   So, given that [the mover] persists, there will be an increase 
in the extension of its quantity, which is time. [  The mover] is in no way 
the cause of time’s   being prepared to extend infinitely;  but it is a cause of 
time’s   extending infinitely so that the motion will go on infinitely, for that 
[preparedness] belongs to time essentially, just as it did in the case of 
divisibility. Still, the actual existence of this formal aspect of the time is 
on account of the mover by means of the motion, just as its actually being 
divided is on account of some external agent that divides [it].

(7) So motion is the cause of this accident’s belonging to time, while 
time is the cause of this accident’s belonging to motion, except one is in 
one way and the other is in another. As for motion, after the motive cause 
it is a cause of this accident’s really belonging to time, since the mover does 
not render motion discontinuous but is continuous with it, whereas time is 
a cause of motion’s possessing an infinite magnitude, for time is a cause of 
motion’s being measured. So, when it accidentally happens to be infinite 
primarily through that requirement of the motion, and the time makes 
it to exist in that way, then it is accidentally said of the motion by means of 
[the time]—not primarily, but, rather, owing to the fact that something 
accidental to it, which is time, is like that. So the motion accidentally 
makes itself to be like that. In other words, it makes something acciden-
tal to it to be like that; and, on account of that accidental thing, that 
[namely, being infinite] is said of [the motion]. That is something that 
occurs frequently, for many things [for instance,  y] exists as  x ,  where  x 
has some primary description, and, due to that, [    y ] has that description 
as a secondary description and by secondary intention, where [the descrip-
tion] is not primary. So this is what we have to say concerning the man-
ner in which the infinite exists.
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(8) Concerning the proofs mentioned to establish [the existence of an 
infinite] that involved multiplying, division, generation and corruption, 
time, and the like,8 know that we do not require that the infinite exist 
except9 in the way we noted. What they say about every finite thing’s 
terminating only in something else10 is not sound. [  That] is because, when 
it is further agreed that a single thing was finite and its endpoint is at 
something else, then it is finite  and  something that encounters another. 
Now, insofar as it is finite, it merely has an endpoint, where that is the 
sense of   being finite, whereas, insofar as it is something encountering 
another, it terminates at something else; but its terminating at another is 
something that the encounter requires, not something that its being finite 
requires. [  That] is because its being finite requires only that it possess 
an endpoint, while its terminating at something else means something 
additional to being finite. So, were it necessary that every finite thing 
encounter something else, either generically like itself or not, then per-
haps their account would be valid, and every body would terminate at a 
body. As it stands, however, it is not necessary that every finite thing 
must encounter something generically like itself such that the body inevi-
tably encounters a body; for you know that motion terminates at rest, 
which is either simply a privation or a contrary. As for the account of the 
operation of the estimative faculty,11 that is something granted;   but from 
that it does not necessarily follow that existing things are infinite in 
reality, but only in the act of the estimative faculty.

   8. See 3.7.3.
   9. Reading ʿalá ghayr   with Z, T and the Latin (nisi) for Y’s simple ʿalá 

(according to).
10. See 3.7.4.
11. See 3.7.4.
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Chapter Ten

That bodies are finite with respect to 

influencing and being influenced

(1) We say that there cannot be an infinite body that either temporally 
acts on or temporally is acted upon by another body. It is impossible that 
one body act upon another in that way, because the body that is acted 
upon must be either finite or infinite. On the one hand, if it is finite, it is 
undoubtedly the nature that brings about the acting and being acted on 
between each one of them, not because it is finite or infinite.   Now, if it is 
on account of the natures of the two that the patient is acted upon by the 
agent, then a part of one of them — namely, the patient — will tend to be 
acted upon by a part of the other. So, when, in a given period of time, 
some part of the infinite acts upon the finite (or some part thereof  ), then 
the ratio of that time to the time that it takes for the [whole, rather than 
a part of ] the infinite to do that is proportional to the ratio of the power 
of what is finite [namely, a part of the infinite] to the power of what is 
infinite [namely, the whole of the infinite].   So [for example] the more 
massive the bodies are, the greater their power becomes, and the more 
effectively they act, and the time it takes for them [to act] decreases. It 
follows from that, however, that the action of something infinite should 
take no time at all; but it was assumed that it did take some time. If, on 
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the other hand, the patient is infinite, then the ratio of some part of its 
being acted upon to the whole of its being acted upon is proportional to 
the ratio of two periods of time, in which case every part of it should be 
acted upon in no time. Now, the smaller part of it will be acted upon 
more quickly than a larger part is acted upon, since smallness of size is 
one of the factors that determines speed — and so something would occur 
more quickly than what comes to be in no time.   Equally, when we assume 
that some part of the patient [call it  x ] is acted upon in no time, either 
what is adjacent to   x [call it  y ] is acted upon together with   x ’s being acted 
upon (in which case all would be acted upon in no time) or  y is acted upon 
afterward. In that case, let us assume another part [  z ] that is after  y  —
but, then, that part [  z ] is either acted upon together with  y  (in which 
case what we already mentioned happens) or   z  is acted upon after  y  in no 
time (in which case instants would immediately follow upon one another, 
and the truth opposes this).1

(2) Since you have discovered this about acting, you are in a posi-
tion to discover the counterpart of that about being acted upon.  So, 
from this it is known that the elements — some of which temporally act 
upon others and in which, whenever they become more massive, there 
is an increase in power — are all finite.  Now, one cannot object that the 
power of bodies is their forms and [that] forms do not become stronger 
and weaker. That is because, even though they do not become stronger in 
their substance, their influence does become increasingly stronger.   I mean 
[that], although the form that is in this fire is neither stronger nor 
weaker in   this fire and one like it, it is more powerful in twice the amount 
of fire; and also, a clod of earth that is twice as large [as another] is 

1. See 2.11.6 and 3.4.3 for Avicenna’s argument as to why instants — and, 
more generally, any indivisibles — cannot be adjacent to or immediately follow 
one another.
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heavier.   This does not mean that there is a greater increase qua sub-
stance.   Instead, there is only an increase of the influence inasmuch as 
the form acts through certain accidents that do become stronger and 
weaker together with an increase in the number of forms, as well as [the 
accident’s] becoming weaker as a result of the [increased] magnitude. 
(This kind of increase in the form is different from increasing the gener-
able thing through2 intensification, which you will learn about later.)3 
From this you also know that there is no infinitely strong power in any 
of the bodies to produce either forced or natural motion — as, for 
instance, the inclination [ linked with] heaviness or lightness — for that 
would require that it act in no time. It is impossible, however, that there 
be some motion that takes no time. It would have to occur in no time pre-
cisely because the stronger the power becomes, the shorter the duration; 
and so, when [the power] is infinitely strong, [the duration] would become 
infinitely small.

(3) At this point, we need to consider the finitude and infinitude of 
powers; but before that, we note that there are differences between one 
power and another. These include [(1)] the variations in speeds, [(2)] the 
varying lengths of continual duration, and [(3)] the number of times 
[the power can] perform the action.   An example of (1) is that the more 
powerful of two archers is the one who shoots the arrow so that it more 
quickly covers some designated distance. An example of (2) is that the 
more powerful archer is the one who, all things being equal, shoots the 
arrow so that it hangs in the air the longer period of time. Finally, an 
example of (3) is that the more powerful archer is the one who is capable 
of shooting one arrow after another the greater number of times. Since 

2. Reading    bi with Z, T, and the Latin (  per  ) for Y’s    f ī   (in, or with respect to).
3. The reference would seem to be to  Fī al-kawn wa-l-fasād 6, where Avicenna 

discusses the difference between generation and alteration and uses the language 
of   ishtidād (intensification) and   ḍuʿ f  (weakening), or, in Latin,   intensio and   remissio 
respectively. 
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these are the ways that [powers] differ, increase will occur in these ways. 
Also, in these ways there will be a greatest increase. So what goes on 
infinitely will occur in these ways, since powers in themselves have no 
quantity. Its quantity is only accidental, either relative to the thing in 
which there is the power or the thing over which there is a power. Now, 
the thing in which there is the power is always finite, since bodies are 
finite, whereas, if they were infinite, the power due to them would be 
infinite. Thus, it remains that a power is finite or infinite only relative 
to the quantity of that over which there is the power. So, when that 
thing can be infinite in the way that something can be infinite, the 
power relative to it will be infinite. Assuming, then, that there were 
some body that has power in one of the three ways and is infinite, let us 
consider whether its power would also be infinite with respect to that 
one of the three [ways in which powers differ].

(4) We say that if the more massive the body is, the more abundant 
and the greater the power is with respect to whichever of the three it is 
related, then, when it is infinite, its power must be infinite. Now, you know 
that two movers or agents (whatever the action might be) collectively 
have more power than one of them. [  That] is because, collectively, they 
inevitably have the power over what one alone has power, as well as 
something more beyond that, since they have a power beyond the power 
of the one alone. Thus, the power of the more massive [body] is larger 
and more intense. So, necessarily, whenever [a body] becomes more 
massive, the power becomes greater and increases more. Now, the 
power of that which is infinitely massive must likewise increase infi-
nitely with respect to that thing to which the power is related. Now, 
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should that thing to which the power is related be finite, the power of 
some part of the body would stand in some ratio to a part of that over 
which there is the infinite power. So, when one part of the patient and 
one part of the agent are taken multiple times until [all the parts of ] 
the finite patient are exhausted, where some finite collection of parts 
taken from the infinite body will be paired up with [the finite patient], 
then the ratio of one part of that which has the power to the powers of 
all those finite parts is proportional to the ratio of part of the patient to 
the whole of the patient. That, however, will be proportional to the ratio 
of the power of part of the supposedly infinite body to the power of the 
whole of the infinite body. In that case, a power of some finite part of 
the infinitely powerful body is equivalent to the whole of the body, 
which should exceed it by its power existing in the parts beyond that 
body. This is a contradiction, for [the whole] must be greater than [the 
part] in accordance with the ratio, but perhaps collectively it requires 
some greater power above that which the ratio necessitates. Clearly, 
then, if there were an infinitely massive body, the power would be infinite 
relative to what is subject to the power; but, since an infinite body is 
impossible, it is impossible that there be an infinite power of this sort.

(5) Let us now consider whether an infinite power can exist in a body 
that is not infinite, and whether there can exist an infinite4 power relative 
to the speed of the action. We say that this does not exist. Otherwise, 
with respect to the speed, its action would take place in no time. Every 
speed, however, takes some time, because speed is a certain distance 
traveled (or the equivalent of some distance),5 the whole of which is 

4. Reading  ghayr mutanāhīyah with Z, T, and the Latin ( infinita) for Y’s 
mutanāhīyah (finite).

5. The “equivalent of distance” is rotations of a spinning object that does not 
leave its place, and so, strictly speaking, covers no distance.   For Avicenna, travel-
ing a certain distance would be motion with respect to the category of place, but, 
as he argued in 2.3.13–16, there is also motion with respect to the category of 
position, as is observed in the rotations of the celestial spheres.
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[divided] by time.   So, were there an infinitely fast motion, there would 
be an infinitely small time; but this, as we know, is absurd. In short, 
speed applies only to things that exist in time. As for things that occur 
at an instant, [terms like]  fast and   slow are not said of them.   Someone 
might say that infinite power acts at an instant, whereas the rest of the 
powers take time to act.   So let us just posit that speed does not apply 
to the action of an infinite power. The response to that is that, in this 
chapter, we are concerned with instances6 of local motions, which require 
that some distance be traversed and with respect to which the speeds vary. 
Now, [such a traversal] would be impossible unless it took some time, 
since it is impossible to traverse some distance in an instant unless the 
instant has been divided to correspond with the division of the distance. 
The same holds for whatever is analogous to local motions that vary 
in speed, because the occurrence of that necessarily requires time. So, 
[even] if something can take place at an instant and in time, our pres-
ent discussion is not about it. Instead, [we are concerned] about things 
that do vary in speed and whose occurrence is never free of time and, 
indeed, as their power increases, their time decreases. So, if something 
pertaining to them occurs as a result of an infinite power, it will either 
take place at an instant — but that is absurd, since distance and its ana-
logues are not traversed in an instant — or it takes some period of time. 
In that case, it would have a certain ratio to a given period of time that 
it takes for an action that results from a finite7 power to occur. So it 
comes back to the fact that the ratio of the two times is proportional to 
the ratio of the two powers; and so the power that is infinite with respect 
to the proper object of its power will stand in a certain ratio to some-
thing finite that is finite8 with respect to the proper object of its power.

6. Reading   amthāl with two of the MSS consulted by Y, Z, and T for Y’s pre-
ferred   ithbāt (establishing). There is nothing in the Latin that corresponds with 
either of these, although the sense of the Latin is simply “we are concerned with 
local motions.”

7. Reading   mutanāhīyah with Z and T for Y’s ghayr mutanāhīyah and the Latin’s 
infinita.

8. Omitting Y’s   lā, as in Z, T, and the Latin (  finitum); if retained, the trans-
lation’s “finite” should be “infinite.”
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(6) Hence, if there is an infinite power, then that over which it has 
power will be in one of the two other ways [in which powers differ] —
I mean duration and multiplicity [that is, the length and number of 
times the power can perform the actions]. Let us consider, then, whether 
this power that is infinite with respect to the proper object of its power—
whether [with respect to] duration or multiplicity — can exist in some body 
such that, by dividing the body, [that power itself ] would be accidentally 
divided. [  First], however,   multiplicity might [refer to] the multiplicity [of 
events] that follow one another successively from some determinate start-
ing point according to some determinate order of position, which exactly 
mirrors duration; or it might [refer to] the multiplicity that is a mixture 
of different events in various orderings. For now, we need to set aside an 
inquiry into the infinite power that involves mixed multiplicity, since our 
discussion is not about it. Let us focus on power that involves a multi-
plicity that continuously follows a single order that parallels the dura-
tion, and then investigate whether there can be in bodies some power that 
involves multiplicity with this description and infinite duration.

(7) We say that that is impossible because this body can inevitably 
be divided into parts, and, with it, the power is also divided.  Now, a part 
of this power must, at some given instant, either have or not have the 
[same] power to do what the whole has the power to do with respect to 
multiplicity and duration.   [ If the part has the same power as the whole], 
the power in both of them to do that thing would be [exactly] the same, 
and so the whole would not exceed the part in what it has the power to 
do; but this absurd. [ If the part does not have the same power as the 
whole], either [the part] has a power over something generically like 
[what the whole has power over], or it simply does not. Now, it would be 
absurd that it not have power over something generically similar, for 
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the power pervades the body that has it.   So the part will have a power 
generically like that of the whole, and the object of the [ part’s] power 
will be of that genus that belongs to the whole.   So, either both of them 
have the power, for example, to move one and the same thing, or the 
part has a power over something smaller than that thing. If, on the one 
hand, [that over which they have power] is one and the same, and the 
sum total of the power (the multiplicity and duration of which is infinite 
at a given instant) is over that which each one of them [ is over], then 
they are equal with respect to that which they have the power to do; but 
this is absurd. On the other hand, if the part has the power to move 
something smaller, and the whole likewise has the power over that 
smaller thing, then either they are equal at a given instant in that over 
which there is power with respect to multiplicity and duration — which is 
absurd — or [the power of the part] is less and falls short [of the whole]. 
Now, when that over which the part has power falls short, its falling 
short with respect to its continuation will not be at the instant at which 
we assumed it began, but at some other limit. So, when, with respect to 
its being infinite, it falls short of the infinite, then, in that respect [namely, 
being infinite], the infinite exceeds it; but, to the extent that something 
exceeds it in a given respect, it is finite in that respect. Hence, the posited 
part is of a finite power relative to the duration of the action. The whole 
of the finite body, however, is related to the posited part by some deter-
minate ratio, and so the power that is in the whole is related to it by some 
determinate ratio, where this ratio is relative to what the power does. 
So that over which the whole has power is related by some determinate 
ratio to that over which the part has power; but, then, the period of time 
that the whole [takes to perform the action related to its power] would be 
determinate [that is, limited], and the same would hold for the number 
of times [it performs that action].
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(8) Now, the discussion of these suppositions is just like the one 
involving the suppositions posited about the makeup of the plenum and 
the void.9 That is because we do not need to consider whether these 
ratios actually exist. Instead, we say, in the way that geometers use sup-
positions, that, whenever the supposition that something stand in some 
ratio necessarily entails this status, it is finite. In short, it is not the 
nature of the power that prevents that, but the nature of things that 
don’t exist. So we say that, if things were to exist in some given way, to 
that extent their nature would require such and such, whereas, if this 
power were an infinite power in a finite body, it would not be such that, 
were the things to exist as such, their nature would require such and 
such; and [yet] that is necessary for it to be.

(9) From this it is clear that, within a finite body, there cannot be 
an infinite power relative to the duration and the number of like-
ordered events previously mentioned, whereas, relative to the number 
of mixed events, the case is perhaps not as straightforward, and so the 
same proof cannot be used for it. That is because the number of non-
existent future events is not necessarily finite, when [those events] fall 
short of some other number. It is possible, then, that future10 events are 
infinite, and yet some fall short of others. An example is infinite motions 
that are faster and infinite motions that are slower, for the faster rota-
tions will inevitably be greater than the slower ones. Likewise, the infi-
nitely many multiples of ten are less than the infinitely many multiples 
of one, while [the multiples of ten] are greater than the infinitely many 
multiples of one hundred and one thousand.

 9. See 2.8.12.
10. As a result of dittography Y has repeated the phrase  fa-yajūzu an takuna f ī 

al-mustaqbal idhā kānat anqaṣ min ʿiddah ukhrá an takuna mutanāhīyah (when future 
events are less than some other number that it is finite). The phrase is not repeated 
in Z, T, or the Latin.
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(10) With respect to the time reaching up to now, a given period of 
time beginning now that is less than the infinite [time] beginning now 
can only be finite. Still, when there is that which has power over infinitely 
many mixed events for all of their ordered series, then it may have power 
over one of their ordered series, whether beginning at some designated 
unit or instant. When, however, the body does not have power over even 
a single infinite ordered series, it likewise does not have power over some 
mix of varying ordered series, and it is clear from what we [already] 
said that it does not have power over an infinite ordered series. (In this 
science, however, we do not discover why [that] is impossible in the case 
where the whole multiplicity of events completely lacks any order or that 
multiplicity is a certain genus in which there is no order.)11 So it has 
become clear that a body cannot have an infinite power with respect to 
strength, duration, or number of times [the action is performed].   Should 
someone say that, in the celestial sphere closest to us, there is the power 
to rotate fire forcibly without discontinuity and that it is corporeal, we 
say, initially, that (as you will learn in its proper place)12 that motion is 
an accidental motion because it is being moved by what is [itself ] being 
moved; but, nevertheless, [the rotation of fire] perpetually results13 from 
the motive cause belonging to the celestial sphere by means of the 
celestial sphere’s motion.

(11) Now, we ourselves are not opposed to some infinite power mov-
ing a body and, by means of [that body], moving another one infinitely 
many times, when the infinite power is not something residing in either 
of the two bodies. We are opposed only to an infinite power’s being in a 
body that moves that body or some other one.   As for when [the power] 

11. See, for instance,   Ilāhīyāt 8.1, where Avicenna argues that the order of 
existing things must terminate at a First Principle of all existence.

12. See, for instance,   Ilāhīyāt 9.5.
13. Reading ʿan with three of the older MSS consulted by Y, Z, T, and the 

Latin (  per) for Y’s preferred   ghayr (different from).
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is not in a body but it moves some body, and that body, on account of its 
being moved by [that power], moves another body infinitely, that is 
indisputably found to be the case. [  That] is because nothing prevents 
there being an infinite power, wholly unmixed with bodies, that moves 
some body; then, owing to [that moving body], a number of large inter-
connected bodies are moved; and, from them, there is produced a sys-
tem involving numbers of continuously generated things. What we are 
talking about precisely is the infinite power that is the foundation and 
principle of the system of an infinitely ordered series, whether [in] dura-
tion or number with respect to generation, or continuous motion, whether 
mediately or immediately; for we are quite adamant that that principle 
is never in a body.

(12) Someone might say that it is not impossible for the body to have 
some power over that which entails the existence of that [first] body, 
and [that] thereafter that [first] body is of a character that it perpetually 
continues on, and [that] then, from it, there perpetually results that pro-
duction of motion or that number. The answer to this is that it is impos-
sible on account of what we have [already] explained. The fact is that it 
necessarily follows from what we explained that none of the bodies has a 
power by which it perpetually acts on what is contiguous with it; rather, 
the power of every body is one by which it acts upon what is contiguous 
with it so as to produce discontinuous motions by bringing [the body] 
closer or farther away. In no body can there be some power — whose 
action is one, continuous, and homogeneous — that perpetually contin-
ues together with the continuation of the body. Instead, the power of 



   
  -    -         
       .           
             
       -         
                
.           .      
             :    ( )
                
               -    
                  
         .       
               



355 Book Three, Chapter Ten

the body must be one from which there results only some action that 
must itself be finite. Even if the body does perpetually continue, it will 
be something that, for instance, pushes or pulls or transmits, or some-
thing analogous.

(13) Should someone say that it is a matter of observation that if 
earth were to continue [to exist] perpetually and nothing accidental 
were to happen to it, then, as a result of its nature, it would be found 
continually resting in its natural place, we would say [that] rest is a 
privation of some action, not an action. Additionally, the perpetual con-
tinuation of earth and bodies subject to generation and corruption (as 
well as the continuation of their powers) is something whose alteration 
we will explain later.14

(14) One might also object that this infinite power can belong only 
to the whole body, so [that] when the body is divided, [the power] passes 
away. In that case, none of that infinite power will belong to the part. 
So the part will not have power over some part of that over which the 
whole has power, because the substrate of this power is the whole.   It is 
just like the powers that exist in composite bodies after mixture, where 
[those powers] are not found in any of the underlying elements that 
were mixed together in it, [or] similar to rowers of a ship, for one of 
them [alone] would not move it at all. We say that the situation is not 
as you have supposed. [  That] is because, even if the power belongs to 
the body in virtue of the combining of the parts and its mixture, it 
nonetheless permeates the whole of [the body], unless a given power 

14. See  Fī al-kawn wa-l-fasād 6. Alternatively, the text’s istiḥālah might more 
naturally be read as “impossibility.”   In that case, the sense of the text would be, 
“Still, we will explain later that it would be impossible for earth and bodies sub-
ject to generation and corruption to continue forever, and the same will hold for 
their powers.” Since, in the next chapter, Avicenna will argue for the eternity of the 
world, this reading seems unlikely; however, he may merely mean here that the 
individual instances of generable and corruptible things must ultimately pass 
away, even though the species does not (see   Ilāhīyāt 6.5).
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belongs to some of the whole but not all. So, when it does permeate the 
whole of it, then some of the power belongs to part of [the whole]. So, 
once there is the mixture, the simple [body] does harbor the power 
permeating the whole that occurs after the mixture, whereas, when 
taken alone, it does not. Now, our supposing that the body has some 
part does not necessarily force us to take that part with the condition 
that it [actually] be cut off and separated [from the whole], such that 
one could then object that the separated part does not harbor any of the 
power. Instead, it is enough that we designate some part of it as it is so 
that we can recognize, in the way that was supposed, the state of that 
which results from that part and from the power that is in it. Also, even 
though one of the rowers of the ship cannot move the whole ship, he 
inevitably can move something smaller than it, which necessarily fol-
lows from what we have said.

(15) One might also object that the incorporeal mover of infinite 
power that moves some body must either provide a certain motion or 
provide some power by which [the body] is moved. On the one hand, if 
it provides some power, it would have provided an infinite power to the 
body. In that case, it would follow that [that power] is divisible, neces-
sarily entailing what we have mentioned. On the other hand, if it pro-
vides only motion while not providing it with some inherent desire or 
inclination, [the body] would be forcibly moved; but you believe that 
forced motion is not perpetual. The answer is that if it provides a cer-
tain inclination, then, even though the inclination is the proximate 
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principle of the motion, it is not its proximate principle insofar as it is 
infinite, but insofar as it is that motion.   So inclination alone is not such 
that there results from it actions of an infinite power; rather, [they] are 
the results of the influence of that which makes [the inclination] to 
continue perpetually and by which it is perpetual, whereas, in itself, it 
is finite with respect to that over which it has power (if it can have 
power over it).  Also, even if [the incorporeal mover of infinite power] 
does not provide an inclination, the motion won’t be forced, as they 
reckoned, since forced motion is that which is contrary to the natural 
inclination in the thing, whatever it might be. So, when that which was 
provided with the motion has no inclination, but only motion, then [the 
motion] is not forced. It has thus become clear that it is simply impos-
sible for there to be some power in a body that, of itself, necessitates 
infinitely many things.

(16) Again, one might say that your professed demonstration deals 
only with an infinite power that moves some foreign body that is external 
to it, whereas it does not deal with infinite powers internal to the bodies 
that they move, for you cannot say that the entire power moves something 
smaller, which we assume that part of the power does move. [  That] is 
because part of the power moves that in which it is and the entire power 
moves that in which it is, but at any given moment that entire power won’t 
be moving what the part moves, because it is not in it; but, in that case, 
the account is not driven into the contradiction. The response is to recall 
what we stipulated at the onset of the account15— [namely, that] this 
depends upon a hypothetical, conditional proposition based upon a sup-
position, not upon an existence claim.

15. See par. 8.
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(17) We have now examined this topic of investigation in the right 
way, explaining it in a way different from the simple-minded one that 
those who prattle on about the sciences use and who take infinite power 
as if it were something infinite in itself and derive some contradiction 
inasmuch as that [the power] will be necessarily multiplied or doubled 
or have some other ratio.  They just don’t understand that power in itself 
is neither finite nor infinite; rather, what  infinite powers means is that 
that which is correlated with [that power], as that over which there is 
the power, is potentially, not actually, infinite, and that the potentially 
infinite might happen to become bigger and smaller. Indeed, there are 
many things, each one of which is in the class16 of infinite, in whose case 
the infinite [can be multiplied by] two, three, four, or even more than 
that, where these might belong to a single genus as well as different 
genera. So it is not impossible to multiply the potentially infinite.   So it 
is not impossible to multiply the power that is over that which is not 
impossible. The fact is that one ought to come around to what we have 
proven. Having explained that, let us consider whether there can be an 
infinite number of continuous motions and instances of generation, and, 
if they are infinite, whether they have a temporal beginning that is an 
[extreme] limit before which there is no before.

16. Reading   tabaqa with four of the MSS consulted by Y, with Z, and with the 
Latin (  ordine) for Y’s and T’s   tabīʿah (nature).
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Chapter Eleven

That nothing precedes motion and time 

save the being of   the Creator ( may He be exalted ) 

and that neither of   the two 

has a first [moment]  of  its being

(1) Let us investigate whether motion can begin at some moment of 
time before which there was nothing, or whether motion is an atemporal 
creation, where every limit of time has some before and, in fact, [only] 
the being of the Creator is before anything. We say that, before the exis-
tence of any nonexisting thing, it was something whose existence was 
possible. So the possibility of its existence existed before its existence. 
[  That] is because, if the possibility of existence were not to exist, it would 
be nonexistent and there would be no possibility of its existence, in which 
case its existence would be impossible. So the possibility of [a thing’s] 
existence exists before [the thing] exists. Now, the possible existence of 
what exists must be some determinate thing, not merely nonexistence, 
for how many nonexisting things are different from [the thing’s] possible 
existence? 1 So [ possible existence] is either a substance subsisting in itself 
or some factor existing in something. If it were something subsisting in 
itself, which is neither in a substrate nor in a subject, then, as such, it 
would not be a correlative; however, as possible existence, it is correlative 

1. Avicenna’s point is that the  possibility to be x cannot simply be identified 
with  not being x ;   so, for example, while elephants, pinecones, stones, and galaxies 
are all   not human, none, as such, is  possibly  a human.
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to something and intelligible by the comparison. So it is not a substance 
subsisting essentially. Perhaps instead it is a certain relation or accident 
belonging to a substance. Now, possible existence cannot be a substance 
that has a relation, because that relation is associated with something 
assumed to be nonexistent.  Also, it is impossible that2 that relation be 
simply a certain association,3 however it might by chance be; rather, it is 
a determinate association, where that association is not determinate 
save only in that it is possible. Therefore, possibility is itself the relation, 
not some substance upon which a relation other than possibility follows, 
where the two, taken together, would be possibility. Also, its existence in 
reality is not in that whose existence is possible while it is still nonexis-
tent, for the existing description is not some accident of what does not 
exist. It is also not a description of the efficient principle so as to be a 
power, for the power or possibility to bring something into existence is 
not [the same as] possible existence. Thus, one rightly says that power 
over what is impossible and over what, in itself, does not possibly exist 
are absurd. That, however, is not [the same as] our saying that the power 
over that which cannot bring something into existence or the possibility 
to bring into existence that which cannot bring something into existence 
are absurd. The first of the two sayings leads to a concept different from 
the second. Again, if the first speaker conveys something that is not 
laughable, while the second speaker conveys something that is laughable 
(namely, when he says “that which cannot be brought into existence can-
not be brought into existence”), then the laughable statement is not the 
same as that of the one who says “that whose existence is not possible in 
itself cannot be brought into existence by another.”  Indeed, this is a true 
and well-received statement used in making inferences.4 It is also for 

2. Reading   lā yumkinu an takūna with Z and T for Y’s preferred  yumkinu an lā 

takūna (it is possible that it is not).
3. The term “association” here is translating the Arabic   nisba, which I have 

frequently rendered “relation.”   In the present context, however, I have reserved 
“relation” for the Arabic  iḍāfa, which is the technical Arabic vocabulary for the 
Aristotelian category of relation (  pros  ti ).

4. Alternatively,   qiyās may be a reference to Avicenna’s syllogistic;  see, for 
instance,  Kitāb al-qiyās 3.4, where he speaks about the definition of the possible 
( mumkin).
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that reason that theoreticians inquire into whether things are possible 
or not, so as to judge whether their being brought into existence is pos-
sible, whereas it is impossible for them to inquire into whether their being 
brought into existence is possible or not in order to infer from that and so 
learn whether their being brought into existence is possible or not.5

(2) It remains, then, that the possibility of existence — that is, the 
potential to exist — subsists in a substance other than the mover and its 
power. The substance in which there is the possibility of motion’s exis-
tence is that which is of the character to be moved. From this, it is obvious 
that what has not been moved but is of the character to be moved pre-
cedes the beginning of its motion’s existence. So, when that thing exists 
but is not moved, then there cannot [presently] exist the motive cause or 
states and conditions on account of which the mover moves the mobile, 
but thereafter they will exist. In that case, there will be a change of state 
before that motion, for the motion and whatever [previously] did not exist 
and then does [call it  x ] has some cause that necessitates its existence 
after its nonexistence. If there were no [such cause], [  x ’s] non existence 
would be no more fitting than its existence, nor would one of the two 
[states (namely, existence or nonexistence)] be essentially preferred 
over the other.   So one [state] must be preferred because of some factor. 
Now, if that factor equally confers and does not confer a preference for 
that existence that results from it over the nonexistence, then the situ-
ation remains the same. The factor, instead, must be something with 
respect to which the preference for existence over nonexistence is selec-
tively determined, where the selective determination is either such as to 

5. While Avicenna’s point here is not as clear as one might wish, he does make 
it more clearly at   Ilāhīyāt 4.2, where he again argues that what is possible cannot 
simply be reduced to the power of the agent to do something. That is because, if 
these were equivalent terms, then one should be able to replace one term with 
another salva veritate —that is, in a way that is truth preserving. Avicenna begins by 
observing that no agent has the power over that which, in itself, is impossible. In 
that case, consider, for example, the meaningful statement “God’s omnipotence 
means that God has the power to do everything possible,” and replace ”possible” 
with “the power of an agent to do something.” The seemingly meaningful state-
ment then becomes the vacuous tautology, “God’s omnipotence means that God 
has the power to do everything that God has the power to do.” Conversely, con-
sider the empirically false claim, “I [(that is, some finite agent)] have the power to 
do everything possible.” Under the present interpretation of   possible, that false 
statement would turn out to be true, since I do have the power to do everything 
that I have the power to do. 



    
              
              
                

.        
             ( )
               
        -        .
              .
             
          .        
               
                
            -     
             .   



362 Book Three, Chapter Eleven

necessitate [the effect] or such as not to reach the level of necessitating 
[the effect], in which case the same issue would remain. The fact is that 
it must inevitably necessitate [the effect]. Whatever the case, there must 
some selectively determining or necessitating cause that has come to be, 
and the discussion concerning its coming to be is the same as the former 
one. So its coming to be has an infinite number of essentially ordered 
natural causes either [all] existing together or existing successively. If 
they exist together, something impossible would have existed [namely, 
there would exist an actual infinity]. If they exist in succession, then either 
each one of them endures for a period of time, or instants follow succes-
sively upon one another. If, on the one hand, they endure for a period of 
time, then one motion would be after another, such that there will be 
no discontinuity in between, and before the first motion there will be a 
motion. The motion, however, would be eternal; but we stipulated that 
it had a starting point, which is a contradiction. If each one remains 
[only] an instant, they follow successively upon each other without any 
intervening period of time; and that also is absurd. Clearly, then, when 
something that [previously] did not exist comes to be in a body, the 
cause of that thing has then come to have a certain relation to that 
body that [previously] did not exist, where that relation is one of exist-
ing after not existing (whether belonging to an entity or some state). 
[That relation] will be either as some motion that necessitates some 
proximity, remoteness, juxtaposition, or some variation thereof, or as 
the coming to be of some motive power that [previously] did not exist,6 
or as some temporal act of volition. The coming to be of all of that will 
have some continuous cause, one thing following another. That is pos-
sible, however, only through some motion that temporally orders one 

6. Y has (inadvertently) omitted the line   wa-imma ḥudūth qūwa muḥarrika lam 

takun (or as the coming to be of some motive power that [previously] did not 
exist), which appears in Z and T.
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thing after another and that preserves the continuity, because it is 
impossible for instants to follow one another successively and because, if 
there is no motion undergoing transition from one thing to another, the 
causes and effects would necessarily occur simultaneously. Indeed, if the 
temporally originated cause (whether a necessitating or selectively deter-
mining one) has a fixed existence, then it necessitates and selectively 
determines [the effect] either through its nature or owing to some acci-
dental factor belonging to it. If that is due to its nature — and, more-
over, that which is its cause is distinct from it (even if it is something 
accidental) — it is not a cause owing to itself, but only together with that 
accident.   So, necessarily, if [the cause] has a fixed existence, the effect 
must be simultaneous with it without delay, whereas, if it is something 
temporally originated that is renewed and not fixed, then the original 
issue arises once again.   So, when the causes or conditions by which 
causes are causes have a fixed existence (whether temporally originated 
or not), then the existence is not brought to completion by something 
coming to be through them alone at some time. [  That] is because, if 
what has a fixed [existence] always exists, then what it necessitates [as 
its effect] will not be delayed such as to be something coming to be at 
some time, whereas, if it comes to be [a cause] at some time, there is 
another cause of its being a temporally originated cause. Therefore, among 
the causes and conditions of causes, there must be some cause having an 
unfixed existence. Indeed, its existence involves exchange and transition 
from certain things to others, where this is nothing but motion or time. 
Now, time in itself does not act as a [cause], whereas motion produces 
proximity and remoteness. So [motion] is, in a certain way, a causal 
explanation, since it brings the cause into proximity.
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(3) It has become clear that if, whenever we assume that motion has 
some starting point with this description, some motion is before it, then 
motion, considered absolutely, does not have a starting point but involves 
an atemporal creation, where nothing is before it save the being of the 
Creator, preceding essentially [and] not temporally.   How could [any-
thing] be before it except the being of the Creator when we have shown that 
it is impossible that time in itself have some first instant or first thing 
that precedes it except the being of the Creator? 7   Thus, motion has no 
temporal beginning, but exists in the manner of an atemporal creation, 
where nothing precedes it save the being of the Creator.

(4) Someone cannot say: You have made motion something exist-
ing necessarily, whereas what exists necessarily does not need some-
thing that makes it exist. The answer is that there are two ways that 
something exists necessarily. One of them is to exist necessarily abso-
lutely and through itself, while the other is to exist necessarily condi-
tionally and through another.   An example would be angles that equal 
up to two right angles. That is not necessary absolutely, but it is neces-
sary when the figure is a triangle. Similarly, daytime is necessary with 
the rising of the Sun (for it is necessary through a cause), whereas neither 
daytime nor the rising of the Sun is necessary in itself. We ourselves 
required that the motion’s existence be eternal if it is supposed that 
motion has a beginning in some way other than as an atemporal creation, 
and that [other way] is absurd. So this [necessity] is conditional. We did 
not require that [motion] exist necessarily of itself, nor is it the case that, 
when something is thought to have necessary existence as something 
transmitted to it and conditionally, it has been deemed to have that of 
itself. So our saying that motion is necessary does not prevent that 

7. See 2.12.1.
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necessity from resulting from some beginning [principle], nor would 
our saying that motion necessarily emanates always from some mover 
(should we claim as much) require that the motion be thought to exist 
necessarily of itself. The fact is that, when we say that it is impossible 
that there be a motion, it is as if we said that it is impossible that there 
not be some mover who has caused the motion. [  That] is because, when 
we say that it is impossible that there be some motion that comes to be 
in time unless there was some motion before that time, it is as if we said 
that it is impossible that there be8 some mover causing motion in time 
unless some mover had caused motion before it itself or anything else.

(5) One might object, saying:   The possibility you appropriate for 
God’s power is like His creating a creation before every creation and 
a motion before every motion, like someone who wants to appropriate a 
certain possibility [for God], in that — if God does create a creation 
before creating — it would be possible for Him, in just the way that you 
made motion have no beginning. Now, this requires that you maintain 
that there have been an infinite number of motions in the past.   In that 
case, the motions up to the Flood would be less, while those up to our 
time would be greater; but, undoubtedly, being less than infinite is to be 
finite, and so what is infinite would be finite.   Again, the existence of the 
last motion would depend upon the existence of an infinite number of 
motions, whereas that whose existence depends upon an infinite does 
not exist.   Moreover, you would have made an actually infinite number 
of motions exist, since each one of the motions would have inevitably 
existed actually. Finally, when every motion comes to be in time, the 
motions as a whole and their set come to be in time.

8. Y seems to have inadvertently omitted the lines here corresponding with 
the translation “there not be some mover who has caused the motion. [  That] is 
because, when we say that it is impossible that there be some motion that comes 
to be in time unless there was some motion before that time, it is as if we are 
saying that it is impossible that there is. . . . ”  The Arabic appears in Z and T and 
reads: muḥrrik ḥarraka fa-innā idhā qulnā lā yumkinu an takūna ḥaraka taḥduthu f ī 

al-zamān illā wa-qad kāna.
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 9. For instance, Mercury, Venus and the Sun make their apparent rotations 
around the Earth in one year, Mars in two years,  Jupiter in twelve, while it takes 
Saturn nearly twenty-nine and one-half years to complete an orbit.

10. Robert Wisnovksy suggests that such a view was prominent among the 
Muʿtazilites;  see   Avicenna’s Metaphysics in Context (Ithaca, NY: Cornell University 
Press, 2003), 148.

(6) The first skeptical doubt is [again] that, when we posit the [infi-
nite number of ] motions, God (powerful and glorious is He) would have 
already created [an infinite number of motions] now. The response to it 
is that, when [those motions] are considered now, they have absolutely 
no existence and, instead, are nonexistent. So, when they are said to be 
infinite, it is not as some actually existing infinite quantity, but, rather, 
as whatever number our estimative faculty imagines to belong to the 
motions, we find a number that was before it. Since [the motions] are 
nonexistent, then, necessarily, either it can be said of nonexistent things 
that they are   more  and  less  and  finite  and   infinite, or it cannot. On the 
one hand, if it is not possible, then the objection disappears. If, on the 
other hand, it is possible, then, necessarily, there can be an infinite 
number of nonexisting things at the same time, with some of them 
being less than others — just like nonexistent future things, such as 
eclipses of the Moon, for they will be less than the periodic rotations of 
the Moon. Also, the orbital periods of a number of celestial spheres will 
be less than the orbital periods of one certain celestial sphere,9 and those 
[motions counting forward] from the time of the Flood will be more 
than those [counting forward] from our time. Yet they will be infinite. 
(There is a group10 that believes that nonexisting things are entities 
occurring distinct from one another and [that] one class of them, such 
as black and white, is numerically infinite.) Now, if its being such is not 
said about each one of these nonexisting things that are in the future 
(since they are nonexistent), then do not say it about each one of the 
nonexisting things that are in the past.   If   each one  is predicated of what 
is future while not being required of the whole set, then, in the same 
way, let it be said about the past while not being required of some set. 
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Also, it is not appropriate to speak of a future or past set. [  That] is 
because the set simply has no existence —[at least] not while it is past 
and future; neither is it more or less, finite or infinite, where [ infinite] is 
not in the sense of   negation but in the sense of   quantity, so as not to have 
any endpoint. (Certainly, the past and future set is infinite [that is, 
indeterminate] in the sense of absolute negation, like the negation of 
what has no existence where it is like the negation of existence.) It is 
simply unforgivable of the apologist who says that the past entered into 
reality and, thus, it is impossible that it be infinite, while the future is 
not [similarly constrained]. In fact, we do not concede to him that the 
past is realized, but, rather, that each one of the past [events] has been 
realized, where the status of each one is not that of the whole of the 
past. Similarly, we might concede that each one of the future [events] 
can be realized, while the status of each one is not that of the whole of 
the future, such that the whole of the future is realized, possessing the 
whole of itself absolutely. The fact is that all the finite number of things 
that have been or will be realized are such that the second follows upon 
the first’s ceasing to exist. Their set does not exist because what is 
understood by set is the collection. These are, however, simply not col-
lected together in reality, even if each one of them exists individually at 
some moment during which the other does not exist. Certainly, they 
have been collected together in an intellectual depiction of them as 
existing, but the collection with respect to predication and intellectual 
depiction is different from the collection in existence. For there is the 
collection of   all humans in that they are animal, which is decidedly not 
[the same as] some set of them [existing in reality].
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(7) As for the second objection [namely, that any present motion 
would depend upon the existence of an infinite number of motions, 
which is purportedly impossible], the notion of   being dependent used in it 
must be taken in either one of two ways. One may mean by it that, at 
some moment, there are two nonexisting things, and the condition for 
the future existence of one of them is that the second non-existing thing 
exist before [the other one], such that [the other’s] existence depends 
upon it. In that case, if something in the past is nonexistent, and a con-
dition for its existing is that an infinite number of ordered things exist, 
all of which are nonexistent, and then [all of them] begin to exist at 
some stipulated moment, then the existence of something that depends 
upon an infinite number of nonexisting things would be impossible. 
Alternatively, one may mean by [ being dependent that] it does not come to 
exist unless certain things before have already come to exist, one before 
another  ad infinitum, without there being some moment at which all of 
them are nonexistent. If they intend this, it is the very thing [we] sought 
to show, and so it cannot be a premise of a syllogism refuting itself.

(8) In the next objection, they show their ignorance of the precise 
difference between  each one and   whole, for, when each one of the things 
has a certain description, the whole need not have that description, nor 
must it have it as some determinate whole. Were that the case, the   whole 
would be a part, since  each one is a part. They do not see that each one 
of the future things is something that exists possibly, whereas the whole 
does not. It is just not true what they said — namely, that when each one 
passes into actual existence as something determinate, the whole does 
so as well — and so [they erroneously conclude that the things] do not go 
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on infinitely. The fact is that the situation is as we stated it — namely, 
that if ten finite things were to come into existence one after another 
such that one [comes to exist only] after the other passes away, then, 
undoubtedly, each one of these ten would actually have existed at some 
moment, whereas the whole would never have existed as something 
actual, for something like this whole as a whole simply has no existence.

(9) Those who deny that that the Creator himself has infinite power 
are frequently forced into what I’ll relate. They allow that, before the 
first motion, it was possible for the Creator to have made a number of 
finite motions — for instance, ten — each one of which has a certain state 
of occurring for some duration and not occurring for some other dura-
tion, one happening after another without interruption. So, on their view, 
simultaneous with the possibility to make the first of [those possible 
motions] exist, as well as the motions right up to the presently existing 
ones, there is either the possibility that twenty motions exist, one after 
another, in the aforementioned way, such that each one occurs and does 
not occur for some duration, like we posited for the earlier ten — or, on 
their view, that is not possible. On the one hand, if they allow that it is 
possible, it would not be impossible that these ten [motions] exist in cer-
tain bodies and those twenty in other bodies, such that during the dura-
tion of those ten [motions], these twenty would exist, but the state of 
each one with respect to occurring and not occurring for some duration 
is like that of the other; this is absurd.   If, on the other hand, they do not 
allow that it is possible, it follows that, during the state of not existing, 
the possibility of the motions’ occurring and being brought into existence 
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has a certain ordered numbering. Now, it inevitably follows that that 
[numbered ordering] is infinite, since there is no state that is the first one 
of possibility. In that case, there will be certain existing things, accord-
ing to their system of thought, that are infinite in the past; but they 
forbid this. Other situations will also be forced [on them], one of which 
is what we pressed in the section on time — namely, that changes are 
successive, [for,] otherwise, one existence would not follow on another.11 
Also, [changes] have an existing subject, since there is no change unless 
it is in a subject; but, on their view, the subject would be the True One, 
since there is nothing else, but this is heresy! Keep yourself pure and 
renounce what the heretics say.

11. See 2.12.1.
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Chapter Twelve

Following up on the claim that there is a point of smallness 

at which natural bodies are divested of their forms and that, 

in fact, each one of them has a certain limiting point less 

than which its form is not preserved;1     likewise,   following up on 

the claim that no motion is the least, slowest, or shortest 2 

(1) It is proper to add to these chapters an investigation into the 
continuous preservation of the forms belonging to bodies and whether 
they retain them while being divided infinitely. In other words, just as 
bodies are infinitely divisible with respect to smallness and yet preserve 
the form of corporeality, do they likewise preserve the rest of the forms 
that they have — as, for example, [the substantial forms of ] being water, 
air, and the like?

(2) Forms that belong to [bodies] on account of mixture seem to be of 
a kind that decomposition reduces them to their simplest constituents, 
whose forms ceased to exist once the mixture was produced. Although 
the estimative faculty frequently imagines another sort [of decomposition], 
which, necessarily, is not accompanied by a reduction to the simplest 
constituents — and that is because the divisions have already reached the 
simplest constituents — [such an imagined decomposition] is not, in fact, 
a decomposition of [those bodies].   Still, for the sake of discussion it is fit-
ting that we grant the division of the simple forms.

1. For the earlier reference to this topic, see 3.6.4.
2. For the earlier reference to this topic, see 3.6.6.
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(3) We say that it appears, from the positions ascribed to the early 
periods [before] the Peripatetics, that these bodies terminate at parts 
that, when divided further, their forms cease to exist.3 So they believed, 
then, that a certain amount of water is the smallest amount of water 
[ possible], and the same for air and the rest of the [elemental] compo-
nents. If that is their view about the simple constituents, then it would 
have been wisest if they then affirmed that about the composites that are 
thought to be the homoeomerous parts, such as flesh and bone. Now, a 
group of them had said that, if the situation is not like that, then, no 
matter how small any one of [the simple constituents] is, there can always 
be one smaller. Now, if that is possible for water, air, fire, and earth, as 
well as flesh, bone, and the like, then we should be able to take parts of 
the simplest components at whatever limit [of smallness we want]. In 
that case, what occurs from mixing [these indefinitely small simple com-
ponents] would be like things that are generated from water, air, fire, 
and earth, and what [occurs] through the composition [of these minute 
mixtures] would be like animals, which are generated from flesh and 
bone; and so plants and animals of any given size could be generated. 
Thus, it would be possible for an elephant actually to be the size of a 
gnat. They can also say that it does not necessarily follow from the oppo-
site of this that the gnat will be the size of an elephant, since the mix-
ture requires that the parts be small, not large. So, when the parts are 
large and, while they are large, are brought into contact, then the action 
resulting from their mixture will not be what small [parts] would have 
produced. On account of this, whenever there are electuaries that are 

3. The following discussion represents what might be called Avicenna’s con-
tribution to the theory of the minima naturalia. While the theory was certainly 
inspired by comments in Aristotle’s   Physics (see, for example, 1.4, which also seems 
to be the source for Avicenna’s knowledge of the pre-Socratics on this topic), it 
was thought that advancements in the theory had to await Latin scholasticism. 
Recently, however, Ruth Glasner has shown that Ibn Rushd had made significant 
advances in the theory;   see Ruth Glasner, “Ibn Rushd’s Theory of Minima Natu-

ralia,” Arabic Sciences and Philosophy 11 (2001): 9–26. It would seem that Avicenna’s 
contribution to this theory is still to be written.
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mixed, and the larger parts in them prevent the infusion of the powers of 
some of them into others, a certain degree of mashing aids in bringing 
about [the electuaries]. They can say (or, perhaps, one of them even did 
say) that, if this possibility concerning the generation of animals from 
their elements were a real one, not only would it be an absolute possibil-
ity, but also it would be a possibility that, for the most part, refers to 
what exists. That is because the mixture of the lesser part precedes the 
mixture of the greater part, for the greater part takes in the lesser part. 
The same holds for the account concerning composition: It is more fit-
ting that what is before should exist than what is after, and so it is more 
fitting that mixtures from the smallest parts should exist. In that case, 
elephants the size of cats (to say nothing of the size of gnats!) would not 
have been so rare as to verge on the impossible, albeit we would only 
equivocally call what is the size of a gnat an   elephant (for the actions of 
elephants do not arise from this size).   So this is what they say and why 
they say it.   As for judging this claim, we will have to take on this role.

(4) This account necessarily follows in opposition to Anaxagoras 
and his account of mixture and belief that an aggregation of bodies 
that are homoeomerous parts and their being separated out in some way 
requires one sort of mixing to underlie another through which one 
thing will underlie another. He cannot escape it, for he associates the 
whole of generation with mixing and separating out. This, however does 
not necessarily follow on the basis of the principles of the Peripatetics. 
That is because, on their principles, it is not true that the mixture of 
the lesser part precedes the mixture of the greater part. That is because, 
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if by   the lesser part one means   numerically less, then it does turn out true 
but is of no use to them, since their discussion concerns   what is less in 

magnitude. Now, it is not necessarily the case, when the mixture of what 
is numerically less precedes the mixture of what is numerically greater, 
that the mixture of what is less in magnitude precedes the mixture of 
what is greater in magnitude. [  That] is because the lesser magnitude 
exists in the greater magnitude in absolute potentiality, whereas the lesser 
number exists in the greater number in actuality. When what is less in 
magnitude ceases after being actual, no mixture is required of it at all. 
The fact is that, with respect to magnitude, it would be more fitting for 
the mixture of what is greater to precede the mixture of what is less, 
since the greater is what is bounded in the magnitude actually, whereas 
the lesser part is neither bounded nor actual, for every lesser magnitude 
is such [only] potentially.

(5) Moreover, it is not necessary, on the Peripatetics’ principles, that 
the mixture resulting from the smaller part (should it result) be enough 
to bring about the species form, in which case size could well be a con-
dition along with the mixture. That is because it is only on account of 
[for example] the soul — which, by actually being joined to a given body, 
produces a given species — that the body is perfectly prepared thereafter, 
being rendered such that [the soul] uses it as a tool for its [own] actions 
and motions.   An example, then, is the fact that a human will be incapable 
of doing those things characteristic of a human unless his body is such 
as to perform human actions adequately. Not the least of [these human 
actions] are that he have the power and tool [that is, body] by means of 
which he can seek out and make a home (assuming there is no impedi-
ment), and by which he can fashion clothes, and [do] everything else a 
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human must do to exist — as well as not being such that strong winds 
blow him about as so much dust and that the predominating lower 
qualities in him [namely, hot, cold, wet, and dry] do not change him.   So 
it would seem that the human soul exists as a form only on account of a 
body whose like characteristically performs human motions (assuming 
that nothing impedes it). Consequently, the occurrence of the mixture 
itself is insufficient to bring about the human species; nonetheless, it is 
on account of the occurrence of the mixture so prepared for a certain 
species that [the species] occurs, and is engendered in the equivalent of 
a certain place and source of origin, and is engendered from the equiv-
alent of a certain matter, as well as there being a certain psychological 
faculty that acts through a tool having the power to produce motion 
and rest. Now, were this matter, together with the preparedness that 
the mixture gives it, a negligible trifle, it would be affected all at once 
by the present quality, and it would not preserve the form that the mix-
ture gives it until natural motions have brought it to its perfecting form, 
and, instead, the psychological power to which the mixture gave rise 
would not be dependent upon something like this matter. Clearly, this 
proof is useful in refuting Anaxagoras only.

(6) As for ourselves, we say that, on close investigation, the body 
is seen to be divisible in two respects (both of which you have already 
learned),4 one of which is by way of discontinuity and fragmentation, 
whereas the second is not by way of discontinuity. The divisibility of 
that which is not by way of discontinuity, fragmentation, and the dis-
connection of the parts is, rather, due to some accident specific to part 

4. See 3.9.3.
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of  [the body] or some relation specific to it — as, for instance, being con-
tiguous, parallel with, or the like. From that [sort of divisibility], it is 
not necessary that [when] the simple body is divided, it should reach 
some limiting point at which it loses its form. That is because the form 
is spread throughout the whole of [the body] with which it corresponds. 
If some parts of the body were not to have their fair share of its form on 
account of their smallness, there would be an interval5 of parts alike in 
[that] status such that either the body would cease or parts smaller 
than they (and less likely to bear that form) would remain, in which 
case this body would be an ordered series of parts, none of which have 
this form. This form occurs only through the collection of [these parts], 
where the collection   qua collection provides nothing but number and its 
properties, while   qua a collection of bodies it provides nothing beyond 
what the collection provides absolutely, save magnitude and its concom-
itants of shape and position. Now, none of that is fiery or earthy, so that 
[being fiery and earthy] does not exist in the parts taken separately, but 
in the whole, owing to the collection. 

(7) [A part below a certain threshold of size] will equally not be like 
the mixture, for that results6 from the various kinds of natures. More-
over, the mixture also spreads throughout when it becomes settled in 
that in which it becomes settled, and what is judged of it will be the 
same as for the simple form. This is something whose explanation does 
not require much effort. When something has this description, then it 
is obviously clear that every part of water is according to the [form] of 
water and that being divided in this way does not make the small part 
different from the whole.

5. Reading   buʿ d with one of the MSS consulted by Y, as well as with Z and T 
for Y’s  yuʿ idd (it predisposes).

6. Reading ʿan   with three of the MSS consulted by Y, as well as with Z and 
T, for Y’s preferred   ghayr (different from)
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(8) As for being divided in the other way — that is, by way of discon-
tinuity and being disconnected — it would seem that to exceed a certain 
degree of smallness is a cause of the body’s no longer preserving its form, 
for, whenever bodies become smaller, they are increasingly disposed to 
being more quickly acted upon by other [bodies]. (This is something 
that will be explained to you.)7 So, apparently, when the body exceeds 
its degree of smallness and separates off from its collective kind,8 it 
would be impossible for it to retain its form; but, rather, it will alter into 
the bodies surrounding it and become continuous with them. As such, it 
will not maintain its form until it is mixed. So, if the situation is like 
this, then what is said must not be true — namely, that the smallest body 
preserving the form of earth is larger than the smallest body preserv-
ing the form of fire.9 That is because the smallest [amount] that can 
exist as air inevitably is susceptible to the sort of generation and cor-
ruption to which the nature of fire is susceptible (and perhaps it is even 
better suited to that). Consequently, it will be of a character that it under-
goes alteration into earth; but when it is of the character that it alters 
into earth, the earth into which it alters will be of a smaller volume 
than the volume of the altered fire, since, when fire undergoes altera-
tion into earth, it becomes smaller. This is one of the principles of the 
Peripatetics and it is true.

(9) That is unless it is said that that small amount of fire is not of 
a character to be altered into some independently existing bit of earth 
but, instead, is continuous in that it becomes, in that case, a part of 
earth that is not numerically discontinuous from it such that it would 
actually exist apart from it. Instead, it would be like a drop of water 
that is continuous with a sea of water such that its actual existence as 

7. This issue is briefly treated throughout 4.12, but especially par. 2.
8. Avicenna’s use of   kullīyah, translated here as “collective kind,” is his pre-

ferred locution when he speaks about the so-called spheres associated with the 
elements earth, water, air, and fire; see, for instance, 4.10.2 and following.

9. While Aristotle mentions the transformation of elements into one another 
in book 4 of   De caelo and book 2 of   De generatione et corruptione, as well as through-
out the Meteorology, I have not been able to find mention of this exact ratio.
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an independently existing drop ceases. It consists in being only an addi-
tion to the whole of the sea; but it is such that we can posit it as inde-
pendently existing, while it is not like that by being discontinuous and 
independently existing. Should one say this, they have been swept away by 
the sea of their own fancy. The alteration of [the smallest body of fire] 
need not necessarily occur wherever it encounter earth in its entirety, for 
many parts of the elements undergo alteration into one another in that 
very same region that is proper to its whole, while being a large part of 
appreciable size.10 So imagine just how much more the fast-moving small 
body will alter! Moreover, it is not inevitably necessary that it be con-
tinuous; rather, it might perhaps alter into that nature, while remaining 
something contiguous.

(10) Let us now investigate the claim that, among motions, there is 
one that is so small that none smaller than it can be produced, and, 
relative to it, there would then also be a distance than which none is 
smaller, as well as a time. It is obvious from what preceded that it is 
impossible for some motion to exist of which none is smaller inasmuch 
as it is a part of some continuous motion,11 and the same holds with 
respect to distance and time.   As for [whether] there is a discontinuous 
and independently existing [smallest motion, distance, and time], it 
would not be odd to suspect that these things do have some claim to 
being limited in smallness.  Now, it is most fitting — and the best case 
can be made [ for the idea]— that the status of motion is like that of 
magnitude in that the smallness does not go beyond the nature of the 
magnitude, just as, in their opinion, it did not, for instance, go beyond12 
the nature of fire. [  That] is because, when we posit some smallest dis-
tance, we ourselves know that, in itself, it is such that a certain division 

10. For example, large quantities of air, while in the region of air, might undergo 
alteration so as to become rain, or water; or, conversely, large quantities of water, 
while in the region of water, might be heated so as to become steam, or air.

11. The reference is probably to 3.6.6.
12. Y seems to have inadvertently omitted the following phrase as a result 

of homeoteleuton, which occurs in both Z and T  : ʿan ṭabīʿat al-miqdārīyah ka-mā 

yakhrujuhu ʿindahuma mithlan. The phrase corresponds with “the nature of the mag-
nitude, just as, in their opinion, it did not, for instance, go beyond” in the translation.
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can be posited of it without the area’s being fragmented; and that a cer-
tain limiting point shared by two of its parts can be posited in it;   and 
that, when some mobile begins to move at its starting point, it inevitably 
reaches that shared limiting point;  and [ finally] that it is not impossible 
that something just so happens to oppose it and to bring it to rest when it 
reaches that limiting point, since it is of a character that it rests.  In that 
case, that [motion] would be smaller than the smallest of motions. Now, 
the possibility of this is greater than that the magnitudes should become 
fragmented. [  That] is because it is quite likely that magnitudes reach 
some limiting point at which the agent becomes incapable of causing 
fragmentation owing to [the magnitude’s] smallness and the agent’s 
[limited] power to make a division of [the magnitude] that divides [it], 
even if [the magnitude] in itself is divisible. Still, it is not impossible 
that the previously mentioned division follows upon it (assuming that 
there is some spatial magnitude) and [yet], at the limiting point of divi-
sion, [the motion] comes against some cause that brings it to rest, and 
so there will not be some instant, to the exclusion of another, at which 
that is impossible.

(11) One point of inquiry still remains for us — namely, whether, 
among natural motions there is one than which none is faster, and, 
likewise, [whether], among them, there is one actually existing that 
which none is slower, even if, in the estimative faculty, one can imagine 
one slower than it. We say, then, that if there is among natural motions 
something like this, [in the case of the fastest motion] it will be the 
motion of the smallest thing13 that can preserve its form,14 [while in the 
case of the slowest motion] it will be a motion from among the slowest 
bodies undergoing rectilinear motion.

13. Reading with three of the MSS consulted by Y, as well as Z and T,  ḥarakat 

aṣghar mā for Y’s preferred     juzʾ min ḥarakat aṣghar mā (the smallest part of a motion).
14. Given Avicenna’s earlier discussion about fire, the fastest motion would, 

then, correspond with the motion of the smallest amount of fire capable of inde-
pendent existence.
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1. Reading ʿalá hay aʾh   with Z and T for Y’s ʿalá hay aʾtihi (in the shape of it).

Chapter Thirteen

On the directions of   bodies

(1) Now that we have learned how things stand for natural bodies 
and their finite and infinite powers, [both] with respect to increase and 
decrease, we should discuss the directions of bodies and the directions 
of their motions, since directions are among the set of necessary con-
comitants due to quantity.

(2) We say that, when we posit a certain interval, we posit it as either 
being rectilinear or in some other way [such as being circular or curved]. 
On the one hand, if we posit it as being rectilinear and it cannot proceed 
infinitely, then two extremities have been posited for it as well as two 
directions between them, one direction toward each extremity. If, on the 
other hand, it is circular or curved and then some division is posited in it, 
the common limiting point will formally1 have a direction toward each 
one of the two divisions.  By  interval I mean any extension, whether some 
other extension can or cannot be posited in it. That [in which another 
interval] cannot [be posited] is the line, while that [in which] it can is 
a surface or body, for the surface has a single extension with respect to 
its being spread out, and the body has a single extension with respect to its 
being a solid. Now, the line is a single extension potentially and actually, 
whereas the surface can exist as this one [extension] alone as well as 
being considered as having two extensions. For example, if it is a square, 
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it will have one extension from one side to the opposite [side] and another 
extension from the third side to its opposite [side]. The subject is one and 
the same, but the relation of the starting point from which it extends 
to the endpoint is different from the relation of that other starting point 
from which it is led to that other endpoint.2

(3) In general, whenever an extension is posited, the attending result 
is that exactly two directions belong to it insofar as it is such. Now, the 
common view among the masses — or even the apparent one among 
the speculative theologians3— is that the line has only two directions; the 
surface, four;  and the body, six. Their belief about the line corresponds 
truly with what exists, whereas [what they say] about the rest calls for a 
closer examination. [  The number of directions] that belongs to the sur-
face   qua surface is [derived] from the extremities.  So, in fact, if the surface 
is a square and its primary limits, which are lines, are considered to the 
exclusion of points, then the situation is as supposed. If it is not a square, 
however, or that [namely, its being a square] is not taken into account, then 
its directions are more than that.   So, if it is, for instance, a hexagon, then no 
limiting point is more suited than another with respect to being a direc-
tion, and so the surrounded surface, inasmuch as it is such, happens to 
have six directions; and if it has more [limits] than that, it will have more 
[directions] than that. Also, even if it is a square, but its being limited at 
straight lines is not the only thing taken into account and, instead, all of 

2. So, for example, although the square below, whether considered as ABCD 
or as ADCB, is the same surface, it can also be considered as extending from AB 
to DC, which would be one direction, as well as from AD to BC, which would be 
another direction.

3. The phrase   ahl al-naẓar  commonly refers to the Islamic speculative theolo-
gians, and Avicenna is almost certainly referring here to their accounts of  jihah, 
the term being translated “direction” but which can also mean “space,” “spatial 
location,” or even “side”; see al-Ash aʿrī,   Maqālāt al-Islāmīn wa-ikhtilāf al-muṣallīn, 
316 were we see that mutakallimūn did ascribe six directions (  jihāt ) to the atom 
(  juzʾ  ) as well as finding much of the same vocabulary that Avicenna himself will 
use to describe directions. (For a study of the early Muslim theologian’s discus-
sion of  jihah, see Alnoor Dhanani, The Physical Theory of   Kalām, chapters 3 and 4.)
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the types of termination belonging to it are considered so as to include 
angles, it will have eight directions: four toward the lines, and four 
toward the angles. In actuality, the circle has only a single direction, 
whereas, in potentiality, it happens to have a potentially infinite [number 
of ] directions. So no part of the circumference or some point in it, inas-
much at there is merely a circle, is more worthy of being assigned the 
direction than [any] other. Once you know this about surface, you also 
know it about body, as well as knowing how there are and how there are 
not six directions in the cube, parallelogram, and what is analogous. You 
also know how the directions of the four-sided pyramid are less than the 
directions of the cube, and how things stand in the case of the sphere.

(4) The popularity of this premise (namely, that every body has six 
directions) is due to two things: one is a common belief, the other is a 
specific consideration. The common belief explaining it is the common 
man’s nonreflective impressions that animals, and specifically humans, 
are bounded by two sides (corresponding with the two hands), a back, a 
belly, a head, and feet. [  In other words,] he has a right-hand side and 
a left-hand side, where the right-hand side is the direction with which he 
is most strongly inclined to begin a motion, whereas the left-hand side is 
what is opposite it. He also has an upward side and downward side, where 
the human’s upward side is the direction closest to the head, while his 
downward side is the direction closest to his feet. In the case of quad-
rupeds, their upward side is the direction closest to their back, while 
their downward side is the direction closest to the belly and feet. Next, 
they have a front and rear: The front is the direction toward which they 
naturally move, as well as where the sensory faculty of vision is, while the 
rear is what is opposite it. Now, since, according to the [common man’s] 
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belief, he has no direction other than these, he designates from his head 
to his toes his   length, from his right side to his left side his   breadth, and 
from his front to his rear his   depth. So it is as if, once these extremities 
were initially posited there, these intervals were then posited correspond-
ing with them, since the reality is that the intervals are posited only by 
positing the limits from which and toward which [the intervals] extend. 
Since this is so, [the man in the street] was under the impression that 
the directions are six — not being aware of any other, since there are no 
[other] names save for these — and so he was under the impression that 
this number was the maximum.

(5) He was reinforced in that [belief ] on the strength of a specific 
sort of consideration as well — namely, that within bodies there can exist 
only three intersecting lines at right angles, and each intersecting line is 
terminated at two limits. So there are six limits and, thus, six directions. 
Be that as it may, these intersecting lines are only three precisely when 
one extension is originally assumed (being supposed, it should be added, 
without nature [in fact] requiring it) and the intersecting lines are, fur-
thermore, arranged at right angles. If, in place of that one extension, 
however, another one were assumed that is oblique to the first, there 
would be three other lines intersecting at right angles numerically dif-
ferent from the former ones, as well as directions that are numerically 
different from the former ones.4 In addition to that, it is not necessary 
that the specificity of the directions in a body differ such that, in every 
body   qua body, there is one direction that, in itself, is right and another 
that, in itself, is left. That — by which I mean distinguishing potentially, 

4. Avicenna seems to have something like the following two figures in mind:

Figure 1 Figure 2



    
                
               
  .              
                

.       
              ( )
              
     .         
               
       .       
              
            .     
      -     -      
               



384 Book Three, Chapter Thirteen

naturally, and specifically the six directions from one another — is nec-
essary only in animals. Certainly, every body that is near us seems to 
have an upward and downward side, either accidentally or by nature. 
As for what is accidental, it is according to whatever chance position 
[the body] has, and so whatever [part] of it is closest to Earth is the 
downward direction, while whatever is closest to the celestial sphere is 
upward (or, if there is no celestial sphere above that body, that part that 
is opposite what is closest to Earth [is called  upward ]).  Still, it could be 
that this is not found with respect to [the element] earth, that is to say, 
the natural location of [earth]. [  That] is because it appears to have no 
direction but upward, if by direction one means what is nearest to a 
thing’s extremity, and Earth’s extremity is a surface, and its surface is 
closest to the Heavens.  Perhaps, however, a consideration of the direc-
tions does not require a relation to the surface but, instead, to each 
limit of some interval posited along with the body. When that is the 
case, the interval posited with respect to the Earth will have a direction 
vis-à-vis the center of its sphere, which is the center of the universe and 
around which there is rotation, as well as a certain direction vis-à-vis its 
surface, both effectively being extremities of the interval. In that case, 
the Earth also has a downward and upward direction, but the existence 
of the Earth’s downward direction is not due to that to which it is 
related in the way the upward direction is. That is because the upward 
direction is an actually existing surface, whereas the downward direc-
tion is a point imagined by the estimative faculty.
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(6) Alternatively, it is not like that either, and, instead, the upward 
direction is also the limit of the interval that is continuous with the 
center at the surface and between a given point.   Now, if that is the case, 
[one might ask,] how could it have two actual directions rather than 
two potential ones? [  The answer is that] we have made instances of 
projecting toward and   standing exactly opposite, one of the causes of actually 
dividing what is continuous, since what is contiguous and is projected 
toward by what is exactly opposite becomes determinate by becoming 
contiguous and being exactly opposite, just as in pointing. Therefore, 
the center and other extreme are what determine the existence of the 
projection of the posited interval. The issue, however, concerning this 
posited interval is how is it to be posited, to which we say: Earth never 
ceases to have a horizon, owing to the existence of that which stands 
above it. Now, all of that [which stands above it] are among the causes 
for positing intervals that pass through it, as if it would also have no 
actual up and down in this way, but, rather, [that] there would only be 
up, in the direction of its extremity toward its surface, were the Earth 
to exist independently and have no relation to external bodies. The 
truth, in fact, is this: were there no Heaven, [the Earth] would not have 
an  up at all, in any way.

(7) It now remains that we resolve a certain doubt that is raised 
against this. It is said, then, that, were the estimative faculty to imagine 
that there is no Earth, but there is the Heavens, then how would it be up 
when there is no  up except relative to  down? How will [the Heavens] have 
a  down when you have already posited that downward becomes something 
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5. Reading waḥdahā with Z (in close parallel with T’s waḥdahū) for Y’s f ī 

ḥaddihā (at its limiting point).

determinate only through an interval’s becoming determinate? [  That] is 
because the interval did not become determinate solely on account of the 
existence of the Heavens, but by a consideration of what stands above, 
which fixes Earth’s horizon (or some other cause analogous to it). From 
this it necessarily follows that up becomes determinate through the exis-
tence of the Heavens, while [at the same time] not being determinate 
[because there is no     down];  but this is a contradiction. The response is that 
two things are meant by   up (one of which is the opposite of   down and the 
second [of which] is the direction closest to the Heavens), just as two things 
are meant by  lightweight (one of which is relative to the heavy and the 
other [of which] is that which tends to move so as to encounter the surface 
of the [lunar] sphere). So one of the two [senses of ] up is said relative to 
down in just the way that one of the two [senses of ] light is said relative 
to   heavy, whereas the second is intelligible in itself, where its being intel-
ligible does not require a consideration of the existence of its opposite. 
So it is not a necessary conclusion for whoever posits an actual direction 
closest to the Heavens that he understood that, because there is some 
direction that is not near the Heavens. Similarly, from our supposing that 
something is moved so as to encounter the surface of the [lunar] sphere, 
it does not necessarily follow that we judge that there is something that 
is moved toward the center.   So the Earth, relative to the Heavens alone5 
without any other consideration, has a direction that is closest to the 
Heavens.   So, if you use this sense to designate  up, then [the Earth] has 
an up, while, if you do not and [instead] mean by up what is relative to 
down, then the Earth, without being considered insofar as it is related 
to the Heavens, has no   up.
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(8) Starting from the beginning, up and down frequently belong to 
plants and animals by nature.  So [for example] plants have one direc-
tion for [their] branches and another for [their] roots, one of which is 
naturally up and the other naturally down. Up, however, may acciden-
tally become down, and down, up. Despite that, the upward [direction] 
preserves the sense that it is naturally up and, likewise, the downward 
[direction] preserves the sense that it is naturally down, just as when 
water is heated, it preserves the sense that is naturally cool.   As for front 
and rear, the only things to which they belong, whether [those things] 
are moving or at rest, are animals, whereas they belong to moving bodies 
other than animals when [those bodies] are moving (for the direction 
toward which they are moving is their front, while the direction being 
left behind is their rear). If the motion of [things that are not animals] 
changes, however, so does their front and rear, whereas this is not the 
case for animals. [  This is] because the front of animals does not corre-
spond with every motion, but with the voluntary motion that is in the 
direction proper to their limbs, as long as it proceeds naturally and is 
not like walking backward, since that is not natural but is, in a sense, 
forced. So the up and down of inanimate bodies sometimes overlap with 
their front and rear (namely, when they move up and down) and at 
other times their up and down differ from their front and rear — namely, 
when their motion is not upward (that is, in the direction of the celestial 
sphere) or downward (I mean in the direction of the Earth). If they move 
horizontally, it will be a direction not subsumed under a direction [such 
as up and down]. 
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(9) We should now examine the states of these directions with respect 
to spheres that are moved upon themselves — in fact, the celestial sphere —
and whether the claim that the celestial sphere has an up, down, right, 
left, front, and rear is meant in the way [that] it is said of other animals 
or [whether it] is said equivocally, as well as how those directions occur 
there. Before that, however, we will investigate the natural directions of 
things undergoing natural, rectilinear motion and how they occur. 
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1. See 3.13.2.
2. See 2.8, especially par.  10.
3. So, for example, imagine some circular body ABCD with center E. While E 

can delimit the maximal degree of proximity (namely, by being at E), it cannot, 
when taken alone, delimit the maximal degree of remoteness. In contrast, if one 
considers the circular line ABCD, it can delimit the maximal degree of proximity 
(namely, by being somewhere on the line ABCD), but it can also delimit the maxi-
mal degree of remoteness (namely, by being at the opposite extreme of some radii 
projecting inward from ABCD, which in effect is at point E).

Chapter Fourteen

The natural directions of rectilinear motions

(1) It is necessary for us now to undertake an independent verifica-
tion of the account concerning the directions of natural motions and 
how they are delimited, beginning with the directions of rectilinear 
motions. From what we said earlier, direction must be delimited with 
respect to the interval,1 and its being delimited must be vis-à-vis either 
a body or a nonbody.   As we have explained, however, it is impossible to 
delimit a given direction in the void,2 and so the delimitation must be 
vis-à-vis a body.   Now, because what undergoes rectilinear motion leaves 
behind one direction and tends toward another, either each one of the 
directions is delimited by a body unique to it or a single body delimits 
both directions.   Being delimited by a single body in the case where [the 
directions] are diametrically opposed to each other occurs only when one of 
the limiting points is at the maximal degree of proximity and the other 
at the maximal degree of remoteness. Now, the maximal degrees of 
remoteness and proximity pertaining to the body are delimited only in 
that there is something that surrounds and some central part as a 
direction in order that the single body get both of the two limiting 
points that it needs. The delimiting body, however, would have to be 
what surrounds, not an underlying body such as the central part. That 
is because, if it is what underlies, such as the central part, the proximity 
but not the remoteness would be delimited, whereas, in contrast, what 
surrounds delimits proximity and remoteness.3
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4. “Directional side” is a slight overtranslation of the Arabic   jihah, which I 
have been translating “direction” but which can also mean “side.”   In the present 
context, Avicenna is using  jihah in the sense of a given side of some body that 
functions as a   point of orientation by which some direction is determined — hence 
the translation “directional side.”

(2) As for when the delimitation [of direction] is by means of two 
bodies, then either it must be that one of them is like what surrounds, 
while the other is like the central part, or it is not like that.   On the one 
hand, if one of them is like what surrounds and the other is like the cen-
tral part, then what surrounds would be enough to make the interval 
have two limiting points even if that which is in the central part did not 
exist, in which case the delimitation by that which is in the central part 
is accidental. On the other hand, when the delimitation is by means of 
two bodies, but it is not the case that one of them surrounds and the 
other is something in the center, we say initially, in that case, that it can-
not be that some part of one body’s simple surface has, by its nature, a 
claim to be that toward which [the body undergoing rectilinear motion] 
tends and, with which it comes into proximity, while some other part of it 
is not such, when, in itself, it is one homogeneous surface belonging to one 
homogeneous body, whose relation to what is outside it is one homoge-
neous relation. Instead, its state toward what is outside it is the same in 
all directions. Now, that surface must have by nature, something outside 
[it] in every one of its directions, not just [in] some specific direction but 
not [in] another, such that [the surface] would have one direction lying 
next to certain places toward which bodies are moved and another direc-
tion [at which there is] a termination that has nothing outside of it, 
whether a void or plenum. On the contrary, it must either have nothing 
at all outside it, or, if there is something surrounding [it], there is some-
thing outside [it], whether a plenum or a void. In other words, [the sur-
face] is such that, with respect to every place outside that which belongs 
to it, the estimative faculty can imagine some body that is naturally 
moved toward [that place] so as to become proximate with it. This, how-
ever (assuming [that the motion] is not in the direction of what surrounds 
and the central part), requires a homogeneous periphery. In that case, 
when the motion toward each one of those two bodies seeks the direc-
tional side4 that is proximate to it, then, were we to imagine the movement 
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taking place from one of the two bodies toward the side of the other body 
whose direction is not the closest one, it would be moved toward the 
proximity of the first body, necessarily being moved only to that specific 
directional side rather than the one opposite it. [  That follows] since it 
would have reached the other body — namely, that [side of the other body] 
that delimits the opposite directional side of the first body—and it would 
be impossible for the motion to be toward some directional side except the 
one opposite it. So it has been proven that our assumption concerning 
the delimitation of two directions by two bodies is absurd.5

(3) It cannot be said that one direction is delimited on one side, and 
the other on the other side, and that the two directions are naturally 
contrary, for the discussion at hand concerns the principle of a direction 
that is one and the same in species and what delimits it.   So when the 
factor delimiting the direction that is one and the same in species does 

5. Avicenna’s argument seems to be this:   In paragraph (1) he had asserted 
that direction is determined by either a single body or two bodies. On the one 
hand, if a single body determines the direction, it is the periphery of that body 
that, in fact, does the work, not the central part (see n. 4). On the other hand, if 
two bodies are required to determine direction, then they are either nested — in 
which case the body at the periphery is again what does the work — or they are 
not nested, and so they might be related thus:

where A and B are the directional sides of one body and C and D are the directional 
sides of the other body. Given Avicenna’s previous argument that the periphery 
of any given body must be homogeneous throughout, then, when there is recti-
linear motion, no one part of the body is more worthy of being sought than another. 
Consequently, any body tending toward such a homogeneous body would stop 
once it reaches the closest side of the body toward which it is tending. Thus, it is 
impossible for an object moving from, for instance, side A of the first body to reach 
side D of the second body, for, as soon as it reaches C, it will have reached the 
second body and so arrived at that toward which it tended. Avicenna finds the 
conclusion absurd — probably because he thinks that it is a physical fact that 
something can move rectilinearly so as to cover the maximal degree of separation, 
which, in the present example, would be given by the distance between A and D—
and so he rejects the initial assumption that gave rise to the absurdity: that direc-
tions are determined by two bodies (or, perhaps more exactly, two bodies that are 
not nested within one another).

A B C D
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so on account of [that direction’s] proximity, then everything at the 
[same] proximity must also be a direction that is one and the same in 
species. In that case, its contrary is everything that is at the [same] 
remoteness from it.   So, again, it comes down to its contrary being what 
surrounds. [  That] is because the designated remoteness of the first 
body’s surface must either be delimited by the nature of that other body 
or not. Now, on the one hand, if it must be delimited by the nature of 
that body, then [that nature] no more requires that one part of [the 
body’s] surface [be delimited] than another; and, instead, it requires 
that it [be delimited] in every direction. So the remoteness will be 
delimited on every side by a body having that nature. If, on the other 
hand, it is not like that, then the delimitation of each one of [the por-
tions of that sphere] will require some other direction, and what is 
proximate will delimit a single direction, while what is remote would 
delimit several directions, and that which is the counterpart of what is 
numerically one would be specifically many, all of which is absurd. If the 
bodies that are assumed to be around it are at that [same degree of] 
remoteness and they are assumed to be scattered in [different] direc-
tions, every one of them exchanging places with one of its co-mates, one 
[body] would [still] delimit the direction that another would (were it in 
its place) by delimiting a limit of remoteness reaching between it and 
the first body, since they are alike in that they naturally delimit that 
which is remote. [  That] is because they have a certain position that is 
at the maximal degree of remoteness, and there is no difference between 
them in this respect, and [ yet] it is in this respect that they delimit the 
remoteness. Also, the directions described by their positions on that first 
body would not differ specifically, but only numerically. Those bodies 
would also be like a single body surrounding the first body, in which 
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6. See par. 2.
7. Reading    fa-kāna  with Z and T for Y’s   wa-ka-anna (and as if  ).

case two directions would come about, [delimited by] some central part 
and what surrounds. We have already noted, however, that, when it is 
like a central part and that which surrounds, the surrounding thing is 
sufficient to delimit both of the two directions, whereas the underlying 
body in the center [only] enters into the [whole] affair accidentally.6

(4) We maintain that not every body is suitable for delimiting direction. 
That is because the body whose character is to be moved rectilinearly is 
not suitable for delimiting direction, since either its nature requires that it 
be in that direction or not.   So, on the one hand, if it does not require it, how 
can the direction be delimited by it when it might not be there?   On the 
other hand, if its nature requires it to be in that direction, and yet it is 
possible that it accidentally not be in that direction while naturally seek-
ing it, then, in the nature of that body, there would be a possibility that 
happens to belong to it to seek that direction; and so there would be7 no 
part of that body except that, in its nature, there is the possibility to seek 
that direction. The possibility of seeking that direction, however, can be 
attributed to it only if that direction determinately exists. In that case, it 
is possible, with respect to its nature, that no part of that body happens 
to be in that direction, and yet that direction determinately exists in 
itself such that each part of [the body] seeks it.   If this possibility does not 
exist, it is not because of something in the natures of each and every one 
of the parts right down to the very last single one, depending upon the 
number of parts marked off, but because of something external — namely, 
that there is nothing that carries it away from its natural location.   If that 
is the case, then the direction is not itself delimited by this body owing to 
this body itself, but it is delimited by something else. It was assumed, 
however, [to be delimited] by this body, which is a contradiction.
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(5) So it has been proven that not just any body, as chance would 
have it, can delimit a determinate direction. From that, it also becomes 
clear that a direction that is one and the same in species can naturally 
be delimited by a single body that is of a character that it not move at all 
rectilinearly, for that which delimits at the periphery cannot be some 
given ordering of disparate bodies. Indeed, some of those intervals can-
not be such that they require that there exist, relative to them, some 
certain body upon which they necessarily follow, while other ones require 
some other body naturally different from [the first] upon which they 
necessarily follow. It is also impossible for that surrounding body to be 
divided into bodies whose species vary as chance would have it, without 
any necessity, while it remains the same. You also cannot maintain any-
thing like this when that which delimits at the periphery is a single body. 
[  That] is because the single body has no actual parts, even if, through 
varying external factors, parts can be marked off in it accidentally.   As 
for the ordered position of bodies differing in species at the periphery of 
the interval that is farthest away from the surrounded body, [that order] is 
not something that just occurs unexpectedly and passes away. Otherwise, 
those bodies would [both] come to be at that periphery and depart from it, 
and the delimitation of that direction would exist determinately prior to 
them [but, again, it is the bodies that determine the direction]. 

(6) From this, we next know that what delimits at the periphery 
must be a single body that moves only circularly. In that case, it does 
not naturally include any directions that do not lead to it from the cen-
ter and from it to the center. Now, the extremities of those [directions] 



    
                ( )
               
             .  
                
         .       
      .          
              
     .          
                
.             
               ( )
               .  



395 Book Three, Chapter Fourteen

8. Reading  an naqūla bihi   with Z and T for Y’s  an yaqūlu bihi haʾulāʾ (they have 
to hold).

that stand opposite one another do not vary by nature, since they termi-
nate at some definite individual bodies.   Also their limits — some of which 
are at the maximal degree of proximity, while others are at the maximal 
degree of remoteness — are not delimited at limiting points that vary. 
This is pretty much what we have to hold.8

(7) We also maintain that the maximal degree of proximity to the 
delimited body whose proximity is sought by motion must not be the 
maximal degree of proximity of each part of it. [  That] is because it is 
impossible that a single thing that is moving along a single interval (as, 
for example, a single line) should have reached every part of that which 
it is approaching. As for the maximal degree of remoteness, it is possible 
that there is a maximal degree of remoteness from all the parts when 
[the delimited body] is at the center. When a line originating from the 
surrounding [body] reaches the center and then passes through it, how-
ever, the limit from which it begins is at the maximal degree of proximity, 
but the [line’s] other limit is not at the maximal degree of remoteness, 
since it is closer to what surrounds, even if the whole of it is not. Now, we 
have already said that it is not a condition of being proximate to what sur-
rounds that it be proximate to the whole, but only to some part of it, even 
if it is at the maximal degree of remoteness from some other part of it. 
That is because it is not at the maximal degree of proximity to some 
part of it unless it is at the maximal degree of remoteness from what lies 
opposite it. [ What lies opposite  here] is by supposition rather than by nature, 
since the parts of what is circular have no opposite except by positing 
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9. Avicenna’s point in this discussion is that it is only between points or places 
on the periphery of what surrounds and the center point of what is surrounded 
that maximal separation exists between the directions. Put in geometrical terms, 
he is arguing that only in the case of the radius is there the maximal degree of 
separation between some point on a circle’s circumference (which defines one 
direction, such as up) and the circle’s center (which defines another direction, 
such as down). Assume circle ABCD with center E, and also assume a line AF 
(shorter than the diameter AC), which extends from A through E to F, where AF is 
longer than the radius AE by a distance x. In this case, then, at F, the line AF is 
closer by    x  to point C on the circumference than point E of the radius AE is to C. 
Consequently, the line AF, while longer than AE, does not have limits that are at 
maximal proximity and remoteness with respect to the circumference, for, while 
A is at maximal proximity to the circumference (since it is on it), F is not at maxi-
mal remoteness from the circumference (since it is closer to the point C on the 
circumference than E is).

some position, relation, and distance.   So, even if there is a maximal degree 
of remoteness with respect to the distance, it won’t be the maximal 
degree of remoteness with respect to the nature and the proximity and 
remoteness that are in the nature, since here it is not remote from this 
direction. In fact, here it happens to be where it is closer qua a single 
nature and single body.9  So, by means of this, you know the form of direc-
tion toward which natural bodies move.

(8) Let us now discuss the direction of bodies that undergo circular 
motion. What is moved circularly is of two classes. One of them involves 
[a body] that does not move around its own center, but some center 
outside [of it]. This can, then, be assigned one direction toward which 
and another from which it moves, where one of them is like its front and 
the other its rear.  As for the right- and left-hand directions, the direction 
that, if this were an animal, would be its right-side one is, by analogy, 
more aptly labeled right than its opposite, even though there is nothing 
in the nature of that body that requires that the two sides differ in the 
way that the two sides of an animal require that in the animal.   As for 
this assumed mobile’s up and down, what lies closest to the vicinity of 
the Earth seems to be its lower directional side, while the opposite of it 
is its higher directional side, that being assigned to it not because of the 
particular thing itself (as in the case of animals) nor because of its par-
ticular motion (as with heavy and light things that are moved), but 
relative to other bodies.
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10. While the Arabic minṭaqah literally means “belt,” the over translation 
“great circle” seems appropriate, given the subsequent discussion.

11. Reading ʿalayhu  (over which [m]) with two of the MSS consulted by Y and 
T, which would have the pronoun refer to “horizon,” for Y and Z’s ʿalayhā (over 
which [f]), which would make the pronoun refer back to “this point,” or perhaps 
all the way back to “direction.”

(9) As for [the second class, (that is,] what undergoes circular 
motion around a center internal to it and contained within it), what has 
been said about it — namely, that six directions can be determined for 
it, just like in animals — seems to have lost some of its direction. The 
fact is that, first, two poles and a great circle10 are essentially to be 
determined with respect to it, where determining the poles and the great 
circle requires only [the moving body’s] corporeality and its moving in 
the way just described [that is, rotating around an internal center]. In the 
case where [the body] is contained by some other body, there is one 
direction lying closest to that which contains it and another one opposite 
it that are determined for [the body] in such a way that it does not need 
to undergo the motion that belongs to it in order to be determined and, 
instead, has that even if it is at rest. Still, when its motion is considered 
along with that which contains it — where either certain relations between 
its parts are assigned, or certain points are posited in it, as well as between 
[other points] like them in what is contained and around which some-
thing is moved — then other directions can be determined for it. That is 
because, when three points are posited along the length of the motion 
(not its breadth, which is between [the rotating body’s] two poles) and the 
middle one moves toward one of them and away from the other, and the 
direction toward which the middle one [moves] — relative to the horizon 
over which11 this point rises — is the direction from which the natural 
motion begins (and its opposite is the opposite direction), then an east-
ward and westward direction are delimited. Likewise, there will be 
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12. The primary celestial motion refers to the apparent eastward, diurnal 
motion of the celestial bodies around the Earth (that is, the apparent motion of 
the stars, Sun, Moon, and other planets around the Earth approximately once 
every twenty-four hours), while the secondary celestial motion refers to the west-
ward, sidereal motion of the planets as observed against the fixed stars. Thus, for 
example, while the Sun has an apparent eastward motion that makes it appear 
to circle the Earth from east to west once every twenty-four hours, it also appears 
to move from west to east approximately one degree every day, as measured 
against the fixed stars, and so completes this apparent westward motion approx-
imately once every year.

delimited one direction toward the meridian and another toward what is 
below the Earth. In that case, the direction that is toward the meridian 
is that toward which the rising motion [tends] (where that is one of its 
extremes, because what is ascending is at its greatest proximity there), 
and then, gradually departing from it, [becomes] remote from it at the 
point where it sets. Now the extremity toward which the mobile tends is 
the front and its opposite is the rear, and so the meridian — relative to the 
ascending, eastward motion — is the front and what is opposite it the rear. 
Also, since the eastward direction is the direction from which the motion 
begins, it most deserves to be likened to the right-hand side of the ani-
mal, in which case westward is the left-hand side. That leaves the two 
poles, which delimit neither the interval delimited by front and rear 
(which most deserves to be depth) nor the interval delimited by the 
right- and left-hand sides (which most deserves to be breadth).   So there 
is only the dimension of length [for them to delimit].   Of the two poles, 
the one deserving most to be compared with up is the South Pole, relative 
to the primary motion belonging to the celestial spheres, while relative to 
the secondary motion [belonging to the celestial spheres], the North 
Pole [deserves most to be compared with up].12   [  That] is because, were 
we to imagine some human rotating about himself, where his motion 
originates from his right-hand side, then his front is toward his face (that 
is, what is between his right- and left-hand side), where that faces the 
meridian, while his rear is what is toward his back. Now, when we make 
the eastward direction correspond with his right-hand side and the west-
ward direction with the left-hand side, while his face [corresponds] with 
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the direction of the meridian, the [top of] his head will correspond pre-
cisely with the South Pole. So, were he to rotate about himself like the 
Heavens, the head must be the South Pole, the face is the Midheaven,13 
while the right-hand side must be eastward.14 Other than the fact that 
one of the poles is up and the other is down, there is absolutely no dif-
ference in them. [  Whatever difference there may be] it is purely by com-
parison with an animal after directions are delimited owing to other 
factors.   So, in that case, differences in the state of the poles are relative 
to the directions. That eastward is the right-hand side, however, is on 
account of something in the motion as it is related to the horizon, 
whether it [ is or] is not compared to an animal, for the motion essen-
tially originates from the eastward direction; and the same holds for 
the direction of the Midheaven, since the motion is toward it. So, when 
motion distinguishes eastward, westward, and the Midheaven relative to 
the horizon — and, moreover, when it distinguishes the limiting points—
there is entailed a certain accidental distinction with respect to the 
poles. [  This distinction, however,] is not owing to something primarily 
associated with the poles, but, rather, owing to a certain relation con-
comitant with it because of the distinction that happened to belong to 
something other than them.   If you take some part of the celestial sphere 

13. That is, the   Medium Coeli of Ptolemaic astronomy, which, in the present 
context, seems to correspond with the direction facing the point where the merid-
ian intersects the ecliptic.

14. It is difficult trying to picture the image Avicenna has in mind. The dia-
gram below is one way of visualizing it.
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as undergoing motion and consider it itself, you will find that what is 
between the eastward and westward [sides] is the length of the distance. 
Now, [in this case, should] it strike you that what is between the two 
poles is the breadth of that length, then you consider how the state of 
directions will vary.

(10) While the two poles delimit two directions of that body itself 
and its motion, they do not essentially delimit up and down, nor is there 
any contrariety with respect to them, since there is no contrariety in the 
natures of what is in them.  Instead, they delimit up and down by analogy 
and by a certain relation to animals.   As for eastward and westward (and 
the same will hold for the Midheaven), the two delimit two directions 
for the body itself neither alone nor when taken together with its motion, 
but only relative to the horizon. In addition to the [body’s] relation [to 
the horizon], one part of the motion itself must be distinguished from 
another part relative to the horizon. [  That follows] since it has to differ 
such that part of it is that   from which and part of it is that   toward which 

[the motion tends]— one being the motion’s place of origination, the other 
its destination. [So] each one has an opposite for which we do not at all 
have to take into account a certain relation or parallel with animals. 
Together with that, there occurs between them a certain species of con-
trariety or opposition. Now, given all of this, and the fact that right and 
left are assigned to the celestial sphere’s motion and to animals [only] 
equivocally or by analogy, up and down are most suited to be that [namely, 
the species of contrariety or opposition belonging to the poles].   As for 
front and rear, it would seem that front belongs to the ascending part 
of the celestial sphere in a sense common to both it and others. That is 
because, if by    front  we mean some ultimate endpoint toward which the 



    
              

.           
            ( )
                 
        .     
  .              
               
            
          .     
    .    -   -        
              
          .     
                 



401 Book Three, Chapter Fourteen

   

ascending part is moving, the celestial sphere would have no front, for 
its motion has no [ultimate] endpoint toward which it tends.   If we mean 
some endpoint toward which the ascending thing is moving — that is, 
the thing over which it is ascending — then that endpoint is projecting 
toward the thing that defines the horizon, and, by defining the horizon, 
it defines the ascending. [ That] is because, when [some body] ascends 
over [the horizon], continuing to move along until it is projecting at [the 
zenith of ] the meridian, and thereafter moves away from it until it sets 
at that same horizon, then, if nothing defined the horizon, there would be 
no horizon, and so there would be neither an ascending nor a meridian, 
since the delimitation of these directions is relative to [the horizon]. This 
is the way [in which] we should conceptualize these directions, under-
standing that these six directions are delimited for the celestial sphere 
inasmuch as it is undergoing circular motion. As for the direction of the 
surface that is closest to the Earth and its opposite, it has that inasmuch 
as it is a body having shape and position, not inasmuch as it is moving.

※
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1. Reading  mā bayna with Z, T, and two MSS consulted by Y for Y’s preferred 
ta tʾhīr (influence).

F O U R T H  B O O K :

O N  T H E  A C C I D E N T S  O F  T H E S E 

N A T U R A L  T H I N G S  A N D 

T H E I R  I N T E R R E L A T I O N S ,  A S  W E L L 

A S  T H E  T H I N G S  T H A T  A R E 

N E C E S S A R Y  C O N C O M I T A N T S  O F 

T H E I R  I N T E R R E L A T I O N S

Chapter One

Of   the subjects contained in this book

(1) In this book, we must independently investigate how motion is 
one and many; how two motions coinciding in concert are and are not 
to be compared in relation to their speed; how one motion is and is not 
contrary to another; how motion is natural; whether place is natural 
and how it is so; whether every body has a natural place; and how 
motions are not natural and how many kinds are non-natural. We shall 
also bring together all of motion’s specific differences and explain the 
interrelations between1 the motive powers and motions.
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1. Cf. Aristotle,   Physics  1.2.
2. The reference may be to 2.1.5.
3. See 2.10.2–4.
4. See 2.1.1–11.

Chapter Two

On the numerical unity of motion

(1) There are a number of ways in which motion is one: either one 
in number, one in species, or one in genus (whether the proximate or 
remote genus). Let us, then, investigate what is one in number before 
the others. We say that a group of Parmenides’ followers, and some 
Platonists who stood with them, wholly denied that being one or even 
being itself is to be attributed to motion.1 They asked: How can being 
be attributed to motion when none of [the motion] ever determinately 
exists? They also mentioned other puzzles, which we have already pre-
sented in the preceding chapters on motion2 and time.3 For example, 
they asked:   How could being one be attributed to motion when there is 
no motion that cannot be divided into past and future, nor is there any 
motion that does not have two periods of time belonging to it, whereas 
those who affirm that motion is one make, as a condition for it, that its 
time be one? Also, how could motion be one when everything that is one 
is something complete with respect to that in which it is one, and every-
thing that is complete has a fixed existence, the parts being present (if it 
has them), whereas motion has no fixed existence despite the fact that 
it does have parts? In what preceded, we have already explained the 
case involving motion’s existence so as not to need to worry about these 
puzzles.4 At present, we need to explain the case involving motion’s 
being one and [show] how to resolve the sophism that they have raised.
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5. See 2.1.5–6.

(2) We say:   We ourselves have already explained that motion is said 
both of the first perfection (which we have described) and of traversing 
a distance.5 The unity of the first perfection is through the unity of its 
subject, together with the unity of time during which it exists, which is 
continuous, and is like the rest of the attributes [in that] their subject’s 
being one, [taken] alone, is not enough that they are individually one. 
[  This] is because, when a single subject has the accident of white in it, 
and then [that accident] ceases, but thereafter it happens to have 
another instance of white in it, this [latter] white is not the same indi-
vidual one that the first one was. So the motion is one (in the sense that 
we have designated) when the subject is one and the same during one 
and the same time, where the unity of the time is its continuity. So 
every motion having this description is individually one.   Also, [motion] 
is inevitably in the thing undergoing the motion with respect to some 
thing that is one. Examples would be one continuous distance; or some 
white toward which the mobile is directed without temporally stopping 
at some [other] degree [of whiteness] during the alteration; or, again, one 
quantity or the like. This account is no less deserving of being included 
as a condition of motion’s unity than time is. If mentioning time is nec-
essary and even sufficient, that is not because it is a distributive attri-
bute of all the conditions by which motion is one, but, rather, because it 
necessitates the remaining condition, and, from [time], the mind is moved 
to [that condition] and entails it. (You know the difference between 
what is distributed, what necessitates, and what is entailed.)   As for 
motion that is in the sense of a traversal, this account [that is, time] is 
most deserving of being a condition for it. So the things that must be one 
in order that the motion be one are the mobile, the distance (and what 
is analogous to it), and the time. So, necessarily, what is under going 
motion, the distance (or that with respect to which there is motion), and 
the time are one — that is, one in number in its entirety.
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(3) Motion’s being many follows when the things that provide the 
motion with a certain quality and type of divisibility are many. These 
things are three: the mobile, that with respect to which [there is the 
motion], and the time.   So, if there are many things undergoing motion 
while the distance is one and the same, there are many motions.   Also, 
when there are many things undergoing motion and the time is one and 
the same, the distances and that with respect to which there is motion 
must be numerically many. Again, when there are many things under-
going motion and the distance is one, the periods of time are many. 
[  That] is because, [when] the things undergoing motion are many, while 
the distance is one [they can do so] only when the things undergoing the 
motion follow one another sequentially over that distance, since two 
bodies do not simultaneously traverse one and the same distance any 
more than they are simultaneously in one place. Also, there simply can-
not be many things undergoing motion during many periods of time 
when that with respect to which [there is motion] is numerically one, 
unless it is with respect to many distances, for [distance] can remain 
one and the same even after the traversal. As for the [categories of ] 
quantity, quality, and the like, none is numerically one and the same 
when several mobiles undergo motion with respect to [these categories] 
in temporal succession. [  That is] because the quality that belongs to 
this thing undergoing the motion insofar as it is numerically one is in no 
way shared in common with some other thing undergoing motion, nor 
is it like the distance.
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6. For example, when we say that a child rides the merry-go-round   a lot, we 
may mean that he rode it at a number of different times throughout the day, or 
we may mean that he rode it only once but remained on it much longer than the 
other children, or longer than one might have expected.

7. Reading  muḥarrik  with two of the MSS consulted by Y, as well as Z and T, 
for Y’s preferred   mutaḥarrik (mobile).

(4) We suppose that all of this entails that the mover is numerically 
one and that, when several things move something together, it is only as one 
thing, since the collection [of movers] becomes a single mover, since one of 
them alone would not produce the motion. Still, if it is possible that some-
thing produce a motion, and, either just before or simultaneous with its 
ceasing to produce the motion, there comes to exist a certain relation to 
that moved body together with some other mover — in that case, then, this 
thing that is undergoing the motion is aptly one through one motion. An 
example would be a piece of iron that is no longer being influenced by 
some magnet but, that we were then to imagine [that the iron] is all at 
once passed on to some other [magnetic] nature, and [that] the iron hap-
pens to be where it is attracted by the other magnet (and there is no time 
between the ceasing of the first and the beginning of the second’s influ-
ence, the time and distance being continuous). Similarly, were some water 
heated by one fire and, then, without delay it immediately and succes-
sively came upon other fires until it reached a certain degree of hotness, 
this motion would not be many, but one, except by comparison. [  That] is 
because the thing undergoing the continuous motion just happens to be 
many in the way in which we say  a lot, sometimes in the sense of actually 
distinct and separate [things] and other times by making comparisons.6 
In fact, time also is actually divided in this way — namely, when it is com-
pared with the starting and ending points of things coming to be during 
it and then instants are marked off in it accordingly. The same thing 
happens in our case:   With the arrival of each mover,7 a first instant of 
its time is posited, being posited in the time by making a comparison 
[with the given arrival]. As a result of that, the time is accidentally many, 
and so the motion is accidentally many. In this case, because of the time, 
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the motion is not one from this perspective [namely, accidentally not 
one], whereas, inasmuch as the time in itself is one, the motion in itself 
is one. This is like what happens to the motions of the celestial sphere 
relative to the [Sun’s] rising and setting such that the time and motion 
are divided accordingly without the continuity being severed. Also fall-
ing under this sort would seem to be the audible sound of a string plucked 
a single time so as to continue [sounding] for a while, which is called a 
musical note. [  That] is because, in the particular instances of natural 
things and observing their states, you will learn that this musical note 
does not result from the pick’s being on the string;   rather, the strum-
ming sound of the string results only by the pick’s causing a vibration in 
it that pushes the air8 and so produces a sound. Thereafter, it continues to 
vibrate like that, one strumming sound occurring after another, until it 
stops vibrating. Those strumming sounds preserve the continuous sound 
that is heard (if there is, in fact, something continuous like what we hear, 
and [ if ] the strumming sounds are not so small as to be imperceptible). 
Know that the common action itself [occurring] at a single instant does 
not require9 that the motions be a single thing. [  That] is because a single 
instant might be an endpoint of some locomotion while being a starting 
point of some alteration, both of which belong to a single body,   where the 
two motions are not one.

(5) Equally just taking the terminus  a quo or   ad quem alone as a 
condition is not enough for the unity of motion. [  That] is because being 
away from the terminus  a quo may be not only toward the terminus  ad 

quem but also toward the privation without crossing an intermediary. 
Equally, reaching the terminus   ad quem may be all at once without cross-
ing an intermediary. The two motions are not even one in species, let 

8. Literally, “by strumming the string so that the pick, when it pulls away, 
forces the string to depart from its position to another with a certain power and 
strength that hits the air so as to push it on.”

9. Reading  yūjibu (masc.) with T, which is in close parallel with Z’s tūjibu 
(fem.), for Y’s  yūjidu ([it] exists).
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10. For this conception of continuous, see 3.2.8.

alone one in number. Also, taking as a condition that they be simulta-
neous is not enough for that, because sometimes [the mobile moves] away 
from the terminus   a quo toward the terminus   ad quem through disparate 
mediums. In the case of distance, sometimes [the mobile] tends in a 
straight line toward the terminus  ad quem and, at other times, [ it travels] 
twisting and turning.   In that case, the two motions are not one in species, 
let alone one in number. Likewise, sometimes [the motion] is from black 
to white via shades of grey, while at other times it is from yellow, then red, 
then dark ochre, and at even other times it is from chartreuse and then 
green. Now, when the two are taken as a condition [of the motion’s being 
one] together with the previously noted conditions, then making them 
conditions, is superfluous. [  That] is because, when that through which 
[there is motion] is made one, it is precisely from some starting point that 
is one toward some endpoint that is one. The former implies this account.

(6) So the motion that is numerically one is something continuous 
with respect to its time and whose distance and subject are one as well. 
The best candidate is that one that is the same in species, in which there 
is no variation. Now, [such motion] is seldom found in locomotion, for the 
natural ones accelerate at the end, whereas the forced ones decelerate 
the closer they are to the end. The continuous motions most deserving 
of being one are the rectilinear (if the estimative faculty can picture 
something’s being continuous along an angle)10 and the circular. That 
is most appropriate of what is complete and not deficient; for being 
complete is one of the attributes of being one, while what is deficient is 
some portion of what is one. It is also most fitting that what is complete 
should be such that it cannot be increased without being repeated.   Now, 
while it is the case that when circular motion makes a complete rotation, 



   
                .  
             .    
 .             
               
               
            .    

.       
           ( )
               
      .       
               
    .            
                 



409 Book Four, Chapter Two

it is not increased but only repeats, that is not so for rectilinear motion 
as such. [  That] is because, when rectilinear motion is completed, its com-
pletion is not because it is rectilinear, but on account of the fact that no 
distance remains, like [at] the edge of the universe. From the truth of 
this claim, the claim that the rectilinear line has the best title to being 
complete comes up short, because [the rectilinear line] has a beginning, 
middle, and end, whereas the circle has none of that. Indeed, if the 
circle is complete, the motion along it does not need to be [that is, come 
to an end]. [  That is] because rectilinear motion comes to an end and is 
complete, whereas circular motion [need not] either come to an end or 
be complete. As a preliminary, it is not the case that whatever is com-
plete possesses a beginning, end, and 11 middle. Instead, what is one with 
respect to the totality is more complete than the many in which only this 
threefold division [of beginning, end, and middle] exists. This, however, 
is only one species of completeness and is considered only with respect 
to what possesses number, whereas the circle has unity of form.   It is not 
susceptible to increase, precisely [because] and for no other reason than 
[that] it is a circular line, while, if what is rectilinear is not so suscep-
tible, it is not because it is rectilinear, but for some other reason. Now, 
when circular motion completes a rotation, it starts again, and so each 
rotation is one; and our discussion concerns a rotation’s being one.

(7) So this is what we have to say about motion that is one in number. 
Let us now discuss motion that is one in species and genus.

11. Secluding  ṭaraf (limit) with Z and T, which apparently appears in only 
two MSS consulted by Y.
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1. Reading  aʿ rāḍ   with Z for Y’s and the T’s   aghrāḍ (“goals” or “tendencies”).
2. See Lane,   Lexicon, s.v. ḥajar for this metonymical use of   ḥijārah.

3. The text seems incomplete.   Avicenna is providing examples of when white 
might exist in different subjects and yet be either specifically or generically alike. 
The example of snow and the phoenix present two things that are the same 
species of white: namely, pure white with no tinge of any other color. Thus, it 
would not be unreasonable to think that he is providing here an example of two 
things that, while generically white, are not the same species of white — hence 
the suggested addition.

4. Reading  al-lāzima with Z and T for Y’s li-azmina (belonging to or on account 
of the periods of time). Y would seem to have some support for his reading, since 
azmina does appear two lines below; however, he has been misled, since Avicenna 
will there take up the second way in which motions differ numerically and why 
it need not imply a specific or generic difference in the motion. Moreover, at Kitāb 

al-madkhal   1.13, Avicenna discusses how necessary accidents (using the same vocab-
ulary as here) can be specific differences while not being constitutive differences 
that produce a new species, which is the very point of the present context.

Chapter Three

On motion that is one in genus and species

(1) Since motion is like the rest of the accidents1 with respect to the 
judgments that follow upon being an accident, it is many and one just 
as other accidents are many and one.   So, just as white, for example, is 
numerically many only when its subject or the time [during which it 
exists] is many, so likewise is motion. Also, just as white is not many in 
species and genus simply because the subject is many, whether with 
respect to species or genus — rather, the whiteness of snow and the 
phoenix are one in species (since they do not differ by some admixture of 
another color), while the whiteness of snow and sands2 [are one in genus]3 —
so, likewise, the simple fact that the subject is many in either genus or 
species does not require that the motion be many in species or genus. 
That is because something’s being many in species is a consequence of 
the specific differences’ being many, whereas the relations of accidents 
to their subjects falls under the accidents’ set of accidental judgments. 
You have learned, however, that the accidentality of the essences of 
accidents belongs only to the necessary4 accidental accounts, not consti-
tutive ones. Now, the accidental relations of the things themselves to 
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5. In this case, the rectilinear motion is a motion with respect to the category 
of place, while the circular motion is with respect to the category of position.

their differing subjects are accidental features belonging to them, not 
constitutive of them so as to constitute specific differences, whereas there 
being many individuals does not depend upon essential differences, but 
upon accidents. As for periods of time, they do not at all differ in species 
as periods of time, but individually (if they must), because they are divi-
sions of one continuous thing. Being joined to that which differs indi-
vidually but not specifically, however, in no way requires a differentiation 
that makes for a different species.

(2) Motion’s species may differ by things that do constitute the 
motion’s essence — namely, [the category] with respect to which [there 
is motion] and the termini   a quo and   ad quem.   So, when a species of one 
of these differs, the motion is different in species.   So, when that with 
respect to which [there is motion] differs, while the termini   a quo and   ad 

quem remain consistent, the species of motion is different. An example 
would be that one of two motions is a rectilinear motion from some 
starting point to some endpoint, while the other is a circular motion 
from the one to the other.5 The same holds when that with respect to 
which [there is motion] remains consistent, whereas the termini a quo 
and ad quem differ, as in the case of ascending and descending. Neces-
sarily, then, when there is a change of one of these in species (whether 
with respect to itself or with respect to certain conditions and states 
included among the ones upon which the motion depends), the motion 
is not one in species. So, if all of [the motions] are with respect to place, 
or quality, or quantity, then they are one with respect to the highest 
genus, while, if they agree with respect to some lower genus, such as 
being colored, they are one with respect to the lower genus.
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6. For example, circumambulation, as opposed to rotating in place, which is 
circular motion with respect to position.

7. For the two types of circular motion, see 3.14.8–9.
8. Reading the dual with Z and T for Y’s singular “limit.”

(3) Now, whether it is with respect to the species or accidentally 
that circular motion with respect to place6 differs from rectilinear motion 
might present a problem, for it apparently seems that being straight and 
being curved are accidental features of the line, not specific differences, 
which makes it immediately seem that one line can be posited as [both] 
rectilinear and curved. In that case, how can the species of rectilinear 
lines differ from the species of curved lined ?   Otherwise, were we to order 
them so that one species accompanies what is rectilinear and the other 
what is curved, then every accident could constitute a species;   but that 
is not the case. Thus, when the straight line does not differ from the 
circular in species, how could rectilinear motion differ from circular 
motion in species so that a difference in [the lines] is [reflected] in the 
two [motions] as well? (This consideration concerns the rectilinear and 
circular motions that involve [change of ] place, not the circular motion 
that involves position, as you have learned.)7 We also say: A similar 
problem arises for ascending and descending — namely, it would seem 
to appear that ascending does not differ in species from descending with 
respect to the starting point and endpoint inasmuch as they are the lim-
its of a certain interval, but rather, inasmuch as they are directions, one 
of which lies upward and the other downward. Now, the motion depends 
upon the starting point and endpoint only inasmuch as they are limits8 
of the distance, not inasmuch as one of the distance’s two limits hap-
pened to be in one direction, while the other was in a different direction. 
[  That] is because the motion is complete as a motion when it starts 
along this interval from beginning to end, even if the starting point 
were not so as to be upward (that is, closest to the Heavens) and the 
endpoint so as to be downward (that is, closest to the Earth). So, when 
the situation is such, this falls under one of motion’s necessary accidents, 
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not one of the factors internal to its essence.   So it does not produce some 
difference in species. The same holds for the difference between motions 
in that they are either natural or forced, for it, too, is a difference in fac-
tors outside of the motion’s essence, even if necessary. So these are the 
puzzles that seem immediately to come to mind.

(4) As for ourselves, we say that these doubts arise only for locomo-
tion, for they do not appear in instances of motions with respect to 
quality, quantity, and the like. Indeed, it is known by everyone that 
blackening differs from whitening on account of the difference of the 
termini   a quo and   ad quem, even if that through which [there is motion] 
is, as it were, one and is something passed through in each case, con-
versely with the other. Similarly, the process [starting at white and 
going through] yellow to red to black is different in species from the one 
going through green to indigo to black, even if the starting point and 
endpoint are one [and the same].

(5) This presents a problem only in the case of locomotion and 
requires that locomotion not be a genus, but only a species, where 
descent would differ from ascent by certain accidents falling under a 
single species, just as the literate man differs from the illiterate one. 
Just as   man is taken in the definition of   literate man and   illiterate man and 
predicated of both, while not being their genus, but a subject, so, like-
wise, locomotion would be predicated in that way of descending and 
ascending.   So it would be as if, with respect to descending, the under-
lying subject is rectilinear motion from a given starting point to an 
endpoint. So, as a result of that [alone], its being a motion would be 
made complete; however, it accidentally happens that this starting point 
was up and so the motion accidentally happened to be a descent. The 
same holds for the initial puzzle. For example, it is just accidental that 
locomotion is sometimes rectilinear and sometimes circular. [  That] is 
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 9. Adding   awwalan with Z and T, which is omitted in Y.
10. All the texts agree in having simply  jihatayn (two directions), but at 3.13.3, 

Avicenna was explicit that a line alone is what has two directions, not a surface, as 
the present text would suggest. Thus, if Avicenna is to be made consistent, some-
thing like the suggested emendation seems required.   Alternatively, he may have 
intended  jānibayn, which would have the sense of “two (flanking) sides”.

because the motion is not realized as a motion insofar as it happens to 
have some length through which there is the motion (like the circular 
distance) and what is shorter (like the rectilinear [distance]), such that 
the essences of the two motions, as a result, would differ specifically. So 
these are the lingering doubts that can be raised in this chapter. So we 
must resolve them, which requires that we first9 show that locomotion 
is one genus and that the situation is not of this form.

(6) So we say that, in truth, neither the straight line nor the circular 
line undergoes alteration so as really to become the other. That is because 
the very being of the line is to be a limit of a surface, while the being 
of the surface is to be a limit of a body.   So, as long as the body does not 
happen to lose its configuration, neither does the surface, and so noth-
ing happens to the line. Also, if the body is dry, it is not bendable, 
whereas it is if it is wet inasmuch as the continuity of the convex curve 
is either broken up or extended (and conversely in the case of concavity). 
If the continuity of the convex curve is broken up, then the line is 
divided into a plurality of lines, whereas, if it is extended, that very line 
itself also ceases to be and another line comes to be, for one [and the 
same] line does not, by extension, become longer than what itself is.   So, 
when it is impossible that either of these two lines [that is, the rectilinear 
and curved lines] be transferred to the nature of the other (not even in 
the estimative faculty), then, if the estimative faculty does that (namely, 
isolate the line from the surface), it makes the line have two directions 
as well as two sides not in the extension of [the line]. In that case, how-
ever, it has not been taken as a limit of a surface, for what possesses two 
directions <and two sides>10 is a surface [and] not its limit, which is a 
line.   So the estimative faculty took something other than a line.   In fact, 
it took a thin body and then imagined that it was a line. So the belief 
that one and the same line is a subject of two things is groundless.



   
               
    .         
                 

.       
            :  ( )
              
               
            .    
 .             
               
    .             
               
               
                
               

.    



415 Book Four, Chapter Three

(7) The individuals of one species of accidents differ either through 
their subjects or through certain accidents joined to them, where this is 
of two kinds. That is because those accidents either are joined (for 
example, in the way that literate is with musical) [and so] do not neces-
sarily follow in a primary way upon [their subjects], or they do follow 
upon their [subjects] in a primary way (as white is joined to a surface). 
Now, it is not merely owing to the multiplicity of the subject that the 
rectilinear line is set apart from the circular one, for rectilinear lines 
are really set apart from circular ones, and it is not because of [any] 
other two accidents, whatever they might by chance be. So rectilinear 
and circular apply to the nature of the line in a primary way, and thus 
they are either specific differences or primary accidents. On the one hand, 
if they are specific differences, they have produced [different] species. 
On the other hand, if they are primary accidents and if the primary 
accidents are the necessary ones belonging to the nature of what has 
the accident, then the individuals of the species are alike with respect 
to it. If they just happen to occur in a certain situation without being 
necessary, then they happen to have a certain passivity that is a con-
comitant of the matter. In that case, it would not be out of the question 
for you, through an act of the estimative faculty, to imagine [the pas-
sivity’s] disappearing from what has the accident or [imagine] its not 
existing.   So there would be no inconsistency in your imagining that the 
consequential accident disappears. In that case, what has the accident 
could exist while not differing from another, as a result of this primary 
accident that is a consequent of the passivity. The situation is not like that 
for the rectilinear and circular line. [  That] is because, if the matter in 
each one of them does not have this description by which the line of [each] 
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11. See par. 5.
12. See par. 5, where Avicenna argues that if the concavity is changed (or 

extended), then a new line is created with a different curve.
13. See par. 6, where Avicenna argues that rectilinear and circular are related 

to the line as their subject, either as specific differences or as necessary accidents, 
understood in the sense of propria — as, for example, risibility is related to human. 

14. The reference seems to be to 4.7.3–4.

becomes either rectilinear or circular, then that very line itself would 
not exist. [  That] is because we asserted in what went before11 that, with 
[the cessation of ] the dryness, the rectilinear ceases to exist and comes 
to be curved (or, to be exact, the line that was rectilinear ceases to 
exist, and another line that is curved comes to exist), whereas, if their 
change were accidental, the line would not cease to exist. Therefore, the 
difference between them is neither through some nonprimary accident 
nor through some primary accident that is not necessary. So, then, the 
rectilinear and circular are antipathetic to one another in just the way 
that specific differences and the concomitants of specific differences are 
antipathetic to one another, which indicates a difference in species among 
the things. Now, because motion in the genus of white is different from 
motion in the genus of black on account of that with respect to which 
there is motion, so likewise is the rectilinear and the circular.

(8) Also failing to show a proper understanding of this general rule 
is the erroneous claim that there is contrariety among the natures of 
things celestial, since there is convexity and concavity among them. 
[  That] is because, if the primary subject of convexity and concavity is 
the very same body and they are joined together in one [and the same] 
sphere, then they are not contraries. If their subject is two separate 
surfaces, and it is impossible that the concave one be the subject of the 
convexity and the convex one of the concavity (as we have made clear),12 
then, again, they are not contraries, since those two subjects of theirs are 
not receiving one of them after another successively, and there simply is 
no other subject (as we have explained).13 We’ll explore the doubt raised 
concerning ascending and descending later.14
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(9) As for [differences in] speed, motions do not differ at all in species 
owing to them. How could it be [so] when they are both accidents of 
every kind of motion that is subject to increase and decrease, whereas 
the specific difference is not subject to either, and, in fact, one continuous 
motion progresses gradually from fast to slow? So they fall under the 
factors that belong to the motion relative to [another] motion, not the fac-
tors that belong to [the motion] in itself.   Now, it has been supposed that, 
when  fast is predicated of rectilinear and circular [motion], it is done so 
equivocally, but that is not the case.   Even if, on reflection, it seems nec-
essary that there can be no interrelation or correspondence between the 
two (just as there cannot be one between a line and a surface), neverthe-
less, magnitude is predicated of both univocally. It is not predicated 
equivocally because the definition of fast and slow is one [and the same] 
in both cases — namely, in the case of each,    fast is that which traverses a 
longer magnitude in the same period of time.   Now,   just as the rectilinear 
is a magnitude, so likewise is the circular; and, again, just as being longer 
with respect to what is rectilinear is that with respect to which there is a 
potential inclination and increase, so likewise is being longer with respect 
to what is circular, when the period of time does not differ. Therefore, 
this is not an equivocal term, and, instead, the [same] definition is taken 
in both. Now that we have discussed the unity of motions, it seems fitting 
that we resolve the puzzles mentioned about it. 
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1. For the objections presented here and in the next paragraph, see 4.2.1.
2. See 2.1.5–6, esp. 6.
3. Z, T, and two of the MSS consulted by Y read kammīyāt (qualities).

Chapter Four

Resolving the doubts raised against motion’s being one

(1) The claim of those who say that all motion can be divided into 
past and future is untrue.1 [  That] is because, as you know, motion in the 
way that we ourselves have independently explained it2 is not divisible 
into past and future but is always between the past and future.   As for 
motion in the sense of traversing, the motion is really a traversal only in 
a past period of time. Moreover, if it is divisible into past and future, it 
is so [only] potentially; for, when, in the period of time corresponding 
with [the motion], one posits a certain instant that accidentally divides 
[the motion], the instant is not some actually determinate thing. In 
general, when [the motion] is divided, it is so only accidentally owing to 
divisions of the time or distance. Now, a condition for the unity of motion 
is precisely that its time and distance not   actually be divided, not that 
[the time and distance] be such that they cannot be divided or are not 
potentially [divisible]. This is [simply] not a condition for the unity of 
motions3 and many other things.

(2) The first thing to say to them about their claim concerning how 
[motion] could be one when it is not complete is that  one in the sense of 
complete is different from   one in the sense of  continuous.   Now, when some-
thing is not one in one sense, it does not necessarily follow that it is not one 
in the other.   Moreover, on the one hand, the motion on whose definition 
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4. Cf. Philoponus,   In Phys. ad 185b11 ff., 45.27–47.24.

5. Literally, “matter.”

we are commenting is indivisible and preserved in the thing undergoing 
motion as something complete and remaining the same until [the motion] 
ends. On the other hand, if motion in the sense of traversal exhausts the 
rectilinear interval, it is complete.   Also, if it completes a rotation, it is 
something complete to which nothing more is added. Since something 
is complete when no part of it lies outside of it, and [since] motion in the 
sense of traversal exists on the condition that the traversal occurred, 
[then], when there is no part of it that has not already occurred and 
there remains no anticipated part [of it] that lies outside, it is complete. 
In this case, it is one in [both] ways [of being one]. 

(3) Now, some responded to this [objection that motion cannot be 
one when it is not complete] by saying that, inasmuch as the parts of 
motion might cease to exist, while the form is preserved despite the loss 
of those parts, it is like the form of a house that remains one and the 
same even when one brick after another gradually crumbles but is [in 
turn] replaced.4 In this case, the form is numerically one, even though 
it is preserved by the succession of [new] materials. The same holds in 
the case of each individual plant and animal, as well as psychological 
habits that remain one and the same despite the decomposition, exchange, 
and change of the [humoral] mixture (only the states of being affected 
cease and are renewed). Similarly, the form of the shadow in the stream 
whose flowing waters5 are [ever] changing remains one and the same. 
They said that, because the emanative principle (that is, the Creator 
most high) is one, the form (in other words, the emanation proceeding 
[from Him]) is also one in relation to its procession from Him. So, as 
long as the material is at the limit of receptivity (even should it be by 
replacement), that very same form remains.
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(4) I am not particularly impressed by answers like these. It does 
not seem to be true that the things subject to generation and corruption 
have a permanent form that does not undergo [any] alteration — that is, 
unless we grant that the parts that existed in the generated things are 
permanent, being preserved until the moment of corruption, neither 
leaving nor ceasing to be. They are joined to a single form or single 
power, that form or power being preserved [during] the decomposition 
of the rest of those parts, where that which comes to take the place of 
one balances out that which it replaces.

(5) Our position is that the emanative principle’s being one is insuf-
ficient to maintain that the emanation is one. [  That] is because, when the 
one emanative principle emanates many things, the emanation is many 
as a result of the many [emanated things], regardless of whether they 
are many things occurring at a single time or [whether] they occur suc-
cessively over many [times].   Indeed, it is known with certainty that the 
form subsisting in the second brick, owing to the act of composition and 
the form that that one has relative to the existing brinks, is not the 
same one by which the first brick that was removed subsists, which acci-
dentally belongs to that one owing to the relation, given that these 
states are not transferred from their materials. Instead, the individual 
[forms] are corrupted through the corruption of their individual bearers. 
Given that, the form of the present brick is not the same one that was 
before, but it is only similar to that one whose place it is taking. So, 
likewise, were the damage not constantly being repaired such that there 
is a replacement, the form would pass away.   Moreover, if, in the gradual 
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6. Reading   lam yuhmil with Z and T for Y’s  lam yamhal (does not tarry), which 
may actually be an inadvertent transposition of the   h  and   m.

replacement of the bricks, [the building] is deprived of that very orga-
nization that is that form, [the form that] would have come to be would 
be different in species [from the first form]. Also, if one were not to 
observe the damages during the entire period of time until the restora-
tion is complete, the one observing the form that came to be would 
suppose that it is the first form, even though it is different. Similarly, 
when one is not negligent6 in restoring the damages, continuously mak-
ing the needed repairs, he supposes that the second [form] is the first 
without anything new coming about. So this account of theirs is alto-
gether incorrect — that is, unless, in the set of accidents, there is one that 
is such as to be transferred from one subject to another, or one subject 
after another is transferred to it.

(6) The same might be supposed about light and darkness. So [for 
example], when the source of light or darkness moves, [the light or 
darkness] is outwardly seen to move with [the moving source].   Also 
when what receives them moves but the source of light and darkness 
remains at rest, [the light and dark] move in [that] recipient. Still, it 
seems that light and darkness (or the shadow in the flowing water) are 
one and the same individually, since the light that occurs is a certain 
attribute and state of some recipient resulting from some agent, and, 
when the recipient undergoes alteration, its attribute no longer remains. 
So, when the recipient undergoes alteration absolutely, the attribute 
and state no longer remain absolutely. When   this recipient undergoes 
alteration, then   this attribute and   this state do no remain;   and, when 
this attribute and   this state do not remain, then what does remain is not 
some individually enduring thing. On the contrary, at every instant, 
there is another individual belonging to a whole of a species that remains 
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continuously. This is like what happens to the stream of liquid that 
remains stationary with respect to what is parallel to it or stands oppo-
site of it; for it does not necessarily follow from the fact that, when one 
parallel or opposite part after another continues to exist in the liquid, 
the parallel things in the liquid are individually preserved. Likewise, 
illumination and darkening track [the cases of ] being parallel and 
exactly opposites, except that when, at every moment, one sensibly 
observes some light just like the one that was, he reckons that that is 
one and the same lasting thing. It is like air moving in a dark house, for 
you know that, when the air in it moves, the darkness of [the air] moves 
in it.   So the darkness moves about accidentally, but, when [the moving 
darkness] is succeeded by its like, [the motion] is not sensed. The same 
would hold if darkness were replaced with red and no motion is sensed 
as a result of some tactile sensation or the like.   In this case, then, vision 
does not pick out any motion at all, and one would reckon that the red he 
is experiencing at every moment is the first. [  Yet] it is different from it 
since it is in a different part. In fact, [if you imagine that] there chanced 
to be some river whose banks were of a uniform height and slope and 
whose bed is the same throughout (whether flat or curved) and [that] the 
water flows in it wholly undisturbed by winds or some difference in the 
parts at the bottom of the river or the like, [then] you yourself would 
reckon that this water is one and the same water, tranquil and at rest, 
since you cannot sense any differences between a part that has passed 
you and another that has arrived before you. Similarly, when you do not 
sense altering differences in the darkness and light connected with some-
thing, you reckon that the darkness or light is the former one itself.
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7. Reading  ḥallahu  with Z and T for Y’s  jumla (whole).
8. Reading   naqūlu with Z and T for Y’s   yaqūlu (he says). 
9. For Avicenna’s analysis of rotation, see 2.1.20–23.

(7) There is a puzzle that is to be noted about this: namely, that if 
it is not one, it is thus many; but it cannot be infinitely many, and so it is 
finitely many, in which case there is one of two alternatives. On the one 
hand, each one belonging to that plurality might remain only for an 
instant;   but it was thought to be some continuously existing thing, and 
so, from a finite number of instants, one continuous period of time 
would be composed, which is absurd. On the other hand, each one of 
them might remain for some period of time, along with the flow of the 
subject;   but this is what they denied, in which case you must uncover its 
solution7 from principles that you have independently verified.

(8) Next, a doubt comparable to the ones we have mentioned might 
be raised about heavenly motion, even if it differs from them a bit.   So it 
is said that it must be either one or many. If it is one, then how can 
it be one and not complete? Indeed, we find some part of it that lies 
outside of that which has yet to occur; but whatever is one is complete. 
If it is many, how does one speak of its number and units?   We say that 
motion is either in the sense that we speak8 of it (and so is one and remains 
in [the mobile] as it is undergoing motion), or it is that which is in the 
sense of traversal (in which case each rotation is one motion, except that 
the rotations are renewed only by supposition).9

(9) Since we have completed the discussion about motion’s being one, 
we should discuss the comparison between motions with respect to their 
speed — namely, the account designating when motions are in concert.
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1. That is, 3.5 miles or 5.6 kilometers.

Chapter Five

On motions that are and are not in concert

(1) It is normal practice for people, in one turn, to say that any 
motion that is completed in a shorter time is faster and so to say that 
this alteration is faster than this locomotion, where the sense of  faster , 
in this context, is that which is conveyed to the end in the shorter time. 
Alternatively, they refuse, in turn, to say that the tortoise’s moving a hand’s 
width in a quarter of an hour is faster than a horse’s moving a parasang1 
in an hour. In fact, they count the tortoise’s motion as slower, even though 
it reached its goal or came to rest in a shorter period of time, whereas 
they count the horse’s motion as faster, even though getting to the end 
took a longer amount of time.  Thus, this fastness and slowness must have 
some sense other than the first one — namely, that what is fast is that 
which traverses a longer distance (or what is analogous to distance) in 
an equal time or that which traverses equal [distances] in a shorter 
period of time. Thus, when we want to compare the speed of two motions, 
we must take into account that [category] with respect to which there is 
[the motion].   So, if there can be a comparison of the increase and decrease 
and the intensity and weakness between two things with respect to which 
there is motion, then the speed of the two motions, as well as the increase 
and decrease of the two things, can be compared.
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2. Literally, “a difference in increment and decrement.”

(2) Quantity is equal in two ways: one, actually; the other, potentially. 
The one that is actually [equal] occurs when one of the two [quantities] 
can be made to coincide with the other such that the whole of one coincides 
with the whole of the other. In that case, either the two limits (assuming 
that they have limits) [of the one] may actually coincide with the two 
limits [of the other], or one of them may exceed that part that coincides 
with the other. In the first case there is equality, while in the second 
there is a difference in size.2 The second way, which is [to be equal] 
potentially, is that the two magnitudes are such that there cannot be a 
coinciding or [measurement of ] excess between them — as, for example, 
the rectilinear and circular line, and the triangle and square.  Now, it is 
obvious that the triangle does not coincide with the square nor does the 
rectilinear coincide with the circular in the former way.   Still, it might be 
supposed that there is this coincidence among them potentially.   In the 
case of the triangle, it is such that it can be divided into sections that can 
be rearranged [to form] a square, in which case that [rearranged] tri-
angle can be constructed on top of that [original] square, so as either to 
coincide with and actually be equal to it or to exceed it and so actually 
have a greater size. Before that, however, it was not, in fact, in any obvi-
ous way, actually equal or greater.   So it is in this respect that the triangle 
is said to be equal to the square. The same holds for the circular line. If it 
could be so worked so as to be changed into a rectilinear line, then, by 
making [the reworked line] coincide with it, it would be such that it 
either exceeds or falls short of or equals it. Again, however, as long as 
it is circular, this coinciding does not actually work, save potentially 
(assuming that that is possible). When one thing and its limits do not 
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3. See 4.3.6.
4. Avicenna had just argued that, speaking precisely, there cannot be a com-

parison between rectilinear and circular lines. The would-be-objector is observing 
that, since judgments of “greater” and “smaller” are known to apply to the chord 
and the curved line that delimits that chord, one should likewise be able to speak 
of “equality” between curved and straight lines. In the Arabic, the example is 
more striking, since   qaus (translated here as “arc”) also means “bow,” while 
watar (translated as “chord”) can also mean “the string of a bow.” Of course, the 
string of a bow must be shorter than the bow itself, even though we think that, if 
the string were longer, it could equal the length of the bow.

5. That is the so-called horn angle, which is the angle between a circle and 
a line tangent to it.

coincide with another and its limits, it is not actually equal to it. When 
there is nothing with respect to which it is equal in the way mentioned, 
however, and there is nothing that exceeds the equal part, then neither 
does the one actually exceed the other nor the other actually fall short 
of it. (From what has been explained to you before,3 you can judge that it 
is not in the power of the rectilinear line to be changed to the point that 
it coincides with the circular line while existing as the same thing, so its 
status, in this [case] — when you are being precise — is not like that of the 
triangle and square.)

(3) Someone could say that we know with certainty that the arc is 
greater than the chord, and that the chord is smaller than it. So, when 
there exists some difference in smallness and largeness, it is just fitting 
that there be equality.4 Some of those who are exact responded to this, 
saying: There sometimes is a comparison of greater and lesser between 
two things; nonetheless, a comparison of equality cannot occur between 
them. [  That] is because you know with certainty that an acute angle 
[formed] of two straight lines is greater than the angle that comes to 
be from an arc and a straight line,5 while being smaller than another. 
[  Yet] it is impossible that there be an angle of the two-straight-lines 
sort that is equal to something of the other sort. We say that the acute 
[angle formed] of two straight lines is greater than an angle resulting 
from [a curved and straight line] only because the curved angle actually 
exists within that [smaller acute rectilinear angle] and another greater 
[rectilinear angle], where the other [angle] is greater than [the first one] 
of two straight lines only because the [first’s] two straight lines exist in 
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it and it is greater.6   So this is one response.   Additionally, how could we 
concede that the arc is actually greater than the chord when there can-
not exist in the arc that with which the rectilinear line coincides so that 
there is a coincidence with two generically similar things? How can there 
be an actual comparison at all between them? That might occur poten-
tially or through an act of the estimative faculty such that, if the circular 
line could be made rectilinear, something like it and something greater 
would exist with respect to it. So, therefore, difference and equality are 
sometimes considered as actual;   sometimes they are potential in the 
sense that there is some ultimate existential basis, as between the triangle 
and the square; and sometimes [they] are considered as remote—namely, 
that the thing is such that,  if (counterfactually) it were susceptible to 
change,   then it would be described as solely larger or solely smaller or 
solely equal;   but, again, this is a remote consideration.

(4) So the local motions that are comparable are those that undergo 
motion with respect to that which is comparable.   So, if the like is tra-
versed in a like period of time, the speed is equal;   if one traverses a 
longer [distance] in the same amount of time or the same [distance] in 
a longer time, the motions are unequal and, in fact, they differ in being 
greater and lesser. Next, if that with respect to which they undergo 
motion is not comparable either actually or potentially, then the motions 
are [likewise] not comparable either actually or potentially.   So rectilinear 
and circular motion are not, in fact, comparable save in that very remote 
way just mentioned. 

6. The present discussion draws on Euclid’s description of the horn angle in 
  Elements 3.16, as well as Euclid’s definition of when two magnitudes can be com-
pared: namely, when they have some ratio to one another, (book 4, defn. 4).   Avi-
cenna’s point might be explained by reference to the following diagram:

the rectilinear angle DAE is smaller than the rectilinear angle CAE, because 
DAE is contained in CAE. Similarly, the horn angle BAE is smaller than DAE 
because the horn angle is contained in DAE.

A E

D

C

B
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(5) As for comparing qualitative motions, some are close and others 
farther removed.  Close [comparisons] are those where that with respect 
to which there is motion admits comparing truly similar things, such as 
black and black and hot and hot. So, when something undergoing a 
[qualitative] motion has started from some quality similar to some other 
quality from which another moving thing starts, and then it ends at 
something like what the other ends at in the same period of time, and 
[when] they both coincide in reaching any resting point that the estima-
tive faculty might imagine (were they to rest at it), then the one would be 
equal to the other in speed. If one has not yet reached [that ending point] 
(even if both were to rest during the intervening period of time), then 
its quality is weaker and it takes some additional time, in which case it is 
slower than the other, and the other is faster than it. So that with respect 
to which there is motion must be one, as well as the starting and ending 
points — that is, [one] in species. [  The comparison of qualitative motions] 
that are farther removed considers contraries, such that, if, in the con-
trariety, one of the termini   a quo and   ad quem is a limit and the other 
is that other limit exactly opposite it (or it falls short of the limit and is 
closer to the middle), then the one on one side is like the other (or is alike 
with respect to closeness to the center). So the consideration would be, 
for example, [that] this instance of whitening is faster than or equal to 
this instance of blackening such that a certain relation of some termini 
a quo and  ad quem and that with respect to which there is whitening is 
like the relation of its exact opposite on that side that is blackening. (This 
way, however, is not established in a principled way.)
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7. In his discussion concerning the void (see 2.9.17 & 20–21), Avicenna 
observed that natural substances can undergo rarefaction and condensation such 
that their natural volume becomes larger or smaller without the need of positing 
a void. Here, he seems to suggest that there is some natural limit of rarefaction 
for each substance beyond which there is a substantial change. Thus, if one 
begins with an equal volume of water and air and then rarefies the two, the size 
that the rarefied water can reach before turning into air is less than the size that 
the rarefied air can reach before turning into fire. See also 3.12.8.

(6) Sometimes it happens that two things are comparable absolutely, 
while not being comparable relative to a given thing. So [for example] 
large and small with respect to water   qua  water is different from the large 
and small with respect to air   qua air, for the maximally large amount of 
water is unlike that of air; and the same holds for smallness. [An example 
would be that] when water undergoes rarefaction so as to become a large 
quantity of air, the motion has a certain limiting point that falls below 
the limiting point for air when it undergoes rarefaction so as to become 
a large quantity of fire.7 So, when these motions are taken absolutely 
with respect to being large and small, they are comparable, whereas 
comparing what it is to be a large quantity of fire with a large quantity 
of air is not possible.   So the rarefaction of air (that is, the motion that 
makes it larger) is not comparable to the rarefaction of water. Also, the 
condensation of one cannot [be compared] with that of the other, for 
the large or small quantity of the latter is not of the [same] species as the 
large or small quantity of the former. The comparison takes place, rather, 
between two instances of the rarefaction of air or two instances of [that 
of ] water. The same holds for flying and walking: They might turn out 
to be comparable   qua moving through some rectilinear distance, but 
inasmuch as this one is the flight of an eagle and this one the flight of 
a sparrow (to say nothing of walking), the [long] flight of an eagle and 
the [long] flight of a sparrow are not comparable. Instead, an eagle’s 
flight is to be compared only with that of an eagle’s, and a sparrow’s 
with that of a sparrow’s.  The same holds for [comparing] cases of groggi-
ness that follow upon honey wine and those following upon grape wine. 
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8. See, for instance,   Kitāb al-jadal   1.5.

In this context, then, one must take into account the thing with respect 
to which there is motion, whether it is being taken absolutely or condi-
tionally, and then consider the time. So, if that thing does not differ in 
species, one can be compared with the other (and sometimes the com-
parison is not with respect to the nature of the species, but the nature 
of the species together with some accident). What is undergoing the 
motion is not taken as a condition in this context. [  That follows] since 
a difference in it does not bring about a difference in the motion — that 
is, unless it is taken as a condition in the configuration of the motion 
and that with respect to which there is motion, like the sparrow for the 
flight of a sparrow, for [whether] the distance of the sparrow’s motions 
[is long or short] relative to its flight is different from the distance of 
the motion of what is not a sparrow.

(7) Also, in this context, equivocal terms and things like them might 
lead to error. For example, it might be supposed that this knife becomes 
sharp faster or slower than this tone does, but sharp means something 
different in the two cases.   Similarly, one might suppose that this inflamed 
eye has healed faster than this paralyzed hand. [  That] is because,  just 
as the humoral mixture of the eye and its activity is different in species 
from [those of ] the hand, so, likewise, the soundness or lack thereof of 
its activity is different in species from those of the hand, and so the 
motion with respect to them is not of a single species. That is [so] unless 
we consider   health absolutely, in which case the two motions are not one 
with respect to species, but genus; but you have already learned that 
generic comparisons are not true.8 
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(8) Here there arises a question that one might ask:  [  Imagine] that 
some moving thing [  x ] traverses a certain distance, but that distance 
begins to undergo alteration at the very same time that [  x ] begins to 
move such that the alteration quits at the point at which [  x’s motion] 
stops and is completed, and so the locomotion stops at the same time 
[that the alteration] does. In that case, can this instance of alteration 
be said to be equal to this motion? The answer is that this is a mistake 
and cannot be maintained. That is because, while the distance is equal 
to that which has undergone the alteration, the motion is not equal to 
the alteration, save with respect to time only. Also, the locomotion is 
not traversing something that the alteration is traversing. That is 
because the motion traverses a given distance, since it was a change 
from the beginning of [the distance] to its end, whereas the alteration 
traversed what is between two qualities, since it was a change, not from 
some limiting point of a given distance to another, but from one quality 
to another. [  That] is because that which underwent the alteration as 
such did not proceed from some limiting point of a given distance to 
another limiting point, but from one quality to another, except that one 
quality after another was continually being renewed in it in such a way 
that the thing’s substrate was undergoing uninterrupted renewal.
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1. See 4.5.5.

Chapter Six

On the contrariety of motions and their opposites

(1) Since we have mentioned the similarity and difference among 
motions, we should now discuss the contrariety of motions. So we say: 
Generically different motions, such as locomotion, alteration, and aug-
mentation, might be joined together. So, if, at some moment, some of them 
are prevented from joining together with others, that is not because their 
natures   qua locomotion, alteration, and augmentation make that neces-
sary, but because of some additional, extrinsic causal factor. Motions 
that are included under a single genus — as, for example, blackening and 
whitening (which fall under the genus of quality)— occur in the way pre-
viously mentioned.1 So blackening and whitening agree in genus and 
share a common subject, yet they are opposites that cannot simultane-
ously be joined together. In other words, [blackening] (as is whitening) is 
a fact about existence, not something that is said relative to something 
else. Also, the difference between them is greater than that which is 
between one of them and yellow or the like — namely, it is the maximal 
degree of difference. These are the situations whereby one thing becomes 
a contrary of another.   So whitening is the contrary of blackening,   just as 
white is the contrary of black. The same likewise holds for the category 



   

<  >
   

               ( )
           :  
              .   
        -       - 
            .
   .           
             
 .             
  .             
              



433 Book Four, Chapter Six

2. See par. 6, specifically, and also pars. 7–8.

of quantity, for augmentation is the contrary of diminution.   Indeed, even 
if one says that small is not the contrary of big, but, rather, its correla-
tive, this can be undermined by the fact that the small and big that are 
commensurate in species are said absolutely, but not relatively. [  That] 
is because there is some other consideration in augmentation and dimi-
nution that does away with saying that, since increasing is only an increase 
relative to decrease, and yet the increase and decrease that are the termini 
ad quem that exist in nature are not relative.   So you will find that the 
situation concerning augmentation and diminution is just like that of 
whitening and blackening, and the same holds for the case of rarefaction 
and condensation. As for motions that are with respect to position, it 
would seem that there is no contrariety, just as there is no contrariety in 
circular motions, which you will learn shortly.2

(2) As for motion with respect to place, the genus of circular [motion] 
falling under [the category of place] is in no way whatsoever the contrary 
of the genus of rectilinear [motion]. That is because the specific differ-
ences of contrary motions, despite agreeing in genus, must be opposites 
that are inevitably antipathetic to one another, while being related to 
something or other upon which the motion is dependent.   It is not [enough] 
that the two things undergoing motion should be contraries [to make] 
the motions contraries, for contraries might accidentally be undergoing 
some motion that agrees in species. So, when, by force, something hot 
has an accidental motion downward (and so it is like the stone), then 
there are two species of two motions that do not differ in themselves, 
but differ only by force and nature. Force and nature, however, do not 
make something to be different, for the heat that forcibly comes to be in 
some body and that naturally rises is a heat whose action is the same. 
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3. Literally, “forced.”

Also, the black that comes to be by force and the one that is by nature are 
[both] a black that produces one and the same effect; they differ only in 
that this one is accidental, while that one is natural. The same holds for 
natural and non-natural3 shapes and the like.   Moreover, if the contra-
riety of motions were due only to force and nature, two forced motions 
would not be contraries, nor would two natural motions be contraries. 
Clearly, then, one motion does not become the contrary of another solely 
from the fact that the two agents of the motion are contraries. In the 
same way, you also know that one motion does not become the contrary 
of another on account of the fact that the two movers are contraries. It 
likewise is not on account of the time, because the nature of time has no 
contrary;  and, even if it were to have some contrary, the contrariety 
would involve something accidental to the motion, not the motion’s 
nature, since time is an accident of motion. Also, motions are not con-
traries [  just] because that with respect to which there is one motion is 
the contrary of that with respect to which there is another motion. [  That 
follows] since that with respect to which there is motion [might] be the 
same, while the motions are contraries.  So [ for example] the course from 
white to black, as well as from large to small, is the very same course as 
that from black to white, and from small to large, and, in general, between 
the intermediary things themselves — as, for example, the distance in 
descending is [the same as] the distance in ascending. In short, these 
intermediary things have no contraries, because they are things in the 
middle [of two contraries]. So how could it be on account of their con-
trariety that motions become contraries?
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4. Following Z and T and rejecting Y’s suggested addition   tataḍāddu and 
secluding   al-ḥarakah, which appears in only two of the MSS consulted by Y. If 
retained, the sense would be “So nothing remains   contrary to the motion but. . . . ”

(3) So nothing remains now but the termini   ad quem and   a quo;4  for, 
when they are contraries, like black and white, the motions are contrar-
ies, but not in whichever way chance may have it. [ That] is because the 
motion  from black is not a contrary of the motion to black simply because 
it is from black, but because it necessarily follows from the fact that there 
is a motion   toward white together with that, just as its being a motion 
toward black necessarily follows from its being a motion  from white. There 
is no transition from black except toward white, nor is there transition 
toward black except from white. (As for from becoming transparent 
and toward becoming transparent, that is not a motion, but, rather, 
something that occurs all at once.) Were it the case that the motion 
from black was not directed toward white, then these two motions would 
not be contraries, just as something can be moved away from the right 
while not [being moved] to the left, but upward.

(4) So contrary motions are those whose limits are opposites. This is 
understood in two ways (which [in fact] are traced back to three ways). 
One of them is that their limits are opposite as a result of a real contrariety 
in the things themselves — as, for example, black and white, and the largest 
and smallest volume with respect to a given thing’s nature. The second 
is that, although their limits do not oppose each other in themselves and 
essentially, they do oppose each other in two ways, one of which is rela-
tive to the motion, and the second relative to factors outside the motion. 
An example would be, for instance, the two limits of gazing along the 
continuous distance between the Heavens and the Earth, whether as two 
points or two places. The natures of the two points in the two places are 
neither contraries nor opposites in the way that black and white are, but 
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[they] are opposites owing to some outside factor, where that factor either 
is or is not dependent upon the relation to motion. What is outside the 
relation to the motion occurs [for example] in that one of the two limits 
is at the maximal degree of proximity to the celestial sphere, whereas 
the second is at the maximal degree of remoteness from it.   So [the gaze 
falls] necessarily upon one of [the celestial sphere’s] limits if [that limit] 
is up and another if it is down. As for that which is dependent upon the 
relation to the motion, an example would be that one of the two limits is 
accidentally the beginning of one single motion and the other is acciden-
tally the end. So the relation of each one of them to the motion is some-
thing different and opposite of the other’s relation.   Even if the relation of 
each one of them to the motion is a relation of relative opposition — since 
the beginning is a beginning of something that has a beginning and the 
end is an end of something that has an end, and vice versa — the opposi-
tion between beginning and end will not be this opposition. [  That] is 
because the beginning is not the opposite of that end in that it is said 
relative to it. [  That] is because it does not follow that when motion has a 
certain beginning, then it must be understood to have a certain end. 
Perhaps (if not necessarily) it will be known by some proof and an addi-
tional middle term. The same holds in the case of ending. Now, with two 
correlatives, to know either one is necessarily to know the other. The 
distance’s beginning, however, is not something essentially understood 
relative to its end, nor is its end essentially understood relative to its 
beginning.   So, between them, there is not the opposition of being cor-
relative. [ Still], there is inevitably some opposition between them (I mean, 
when they are through what is rectilinear), since it is impossible that the 
starting point and endpoint be joined together at one and the same 
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5. Y seems inadvertently to have omitted  laysa, which appears in Z and T.

moment of time in one and the same thing to which they are related as 
a starting point and endpoint. Also, one of them is not some privation of 
the other, such that the endpoint would be the privative notion of the 
starting point, except by contrariety. There simply is no other kind of 
opposition but contrariety. It is not improbable, however, that, with respect 
to what is not rectilinear, there is some one and the same thing that is 
[both] a starting point and endpoint for the nonrectilinear motion. So, in 
that case, there would be neither contrariety nor opposition with respect 
to the starting and ending points.

(5) The first class, without doubt, makes motions to be contraries, 
whereas there seems to be doubt about the latter two classes. That is 
because the things possessing those limits do not oppose each other essen-
tially, but only do so by happening to have some accident.   So, when there 
is nothing that is really contrary, why should we make the motions con-
traries?   We say that this premise is false. When   x  is dependent upon y , 
and [when] the contrariety that  y   happens to have is not5 in its substance 
but owing to some accident that it happens to have, it does not necessar-
ily follow that the contrariety in   x  is accidental. That is because this thing 
that is accidental to  y   might be some factor internal to the substance 
of  x .   So being delimited by [a given] limit is not essential to wax, but it 
is essential to the shape that is in the wax — that is, it is dependent upon 
the wax and subsists through it.   Similarly, hot and cold bodies are con-
traries by virtue of their accidents and activities, and the [motions of ] 
heating and cooling that proceed from them are not accidental, but real 
contraries. [  That] is because, even if hot and cold are accidents relative 
to the body, they are essential or exist necessarily, such that [the motions 
of ] heating and cooling are realized and have this form. Motion, then, 
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6. See 2.1.22.

does not depend upon the distance’s limit inasmuch as it is merely a 
limit, however it might be. So, when [the motion] at the limit happens to 
have some accident, neither is [that accident] internal to the subsistence 
of the motion nor is its inclusion necessary. Very much to the contrary, 
the motion depends upon the limit only inasmuch as it is starting point 
and endpoint. [  That] is because every motion, in its very substantiality, 
includes the posterior and the prior, because the very substance of motion 
is to be a departing from and tending toward.   So the very substantiality 
of motion includes a starting point and endpoint, whether in actuality or 
in the potentiality proximate to actuality, which we have indicated.6   So it 
is only insofar as distance’s limits are a starting point and endpoint that 
motion is dependent upon them, and insofar as they are a starting point 
and endpoint that they are opposite each other, and insofar as they are 
opposites of each other that they are constitutive of the motion, even 
though that is not constitutive of them.

(6) It is patently obvious that the motion, which has a designated 
starting point and endpoint, where the two are actually different from 
one another [and] one of which cannot be brought to the other, but is as 
we described, is essentially from one contrary to another.   Now, the two 
contraries are essential to it but are not essential to the subject, which is 
the limit.   Someone might ask: How can the starting point be a contrary 
of the endpoint when motion’s starting and ending points are some-
times in a single body, whereas contraries are not joined together in a 
single body? The answer is that contraries might be joined together in 
a single body when the body is not their primary, proximate subject. 
Only in the primary, proximate subject are contraries not joined 
together simultaneously. The subject functioning as the starting point 
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and endpoint is not the body, but the limit. In a limit, however, there is 
no actual joining together [such] that there is [both] a starting and 
endpoint of a single, continuous, rectilinear motion. This is like oppo-
site things that are sometimes joined together in a single body (and even 
at the same time) without there being contrariety — as, for example, a 
body in which there exists a convex and concave line, and whatever is 
like that. The one who thinks that it is no more fitting that rectilinear 
motions are contraries of one another than that they be contraries of 
circular [motions]— since the course and distance in contrary rectilinear 
[motions] is one and the same — is simply being obtuse. He might just 
as well say that black and white are not contraries because their subject 
is one and the same. Were it one of the conditions of being contraries 
that two contrary things should not share anything in common, then two 
contraries would not be joined together in a single genus, nor would 
their subject really be one and the same;   for  contrariety  is to be different 
to the maximal degree possible along a single course. Blackening is 
undoubtedly the contrary of whitening, and the course between them, 
which is one, is the intermediate states; however, the two opposing pro-
cesses with respect to [that course] are as different as can be.

(7) Having laid these foundations, let us return to our intended 
goal of explaining that circular motion is not the contrary of rectilinear 
motion. We say: If there is contrariety between the two, then that con-
trariety either is or is not on account of being circular and rectilinear. 
On the one hand, if it is on account of being circular and rectilinear, then 
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7. See 4.3.6
8. Ibid.

being circular and being rectilinear are two contraries, because the thing 
by which contraries agreeing in genus differ is a contrary.   As was noted,7 
however, the proximate subject of the circular and rectilinear is not one 
and the same, nor, as we said,8 can any part of the subjects undergo 
alteration from being circular to being rectilinear without its under-
going corruption.   So, they are not contraries because of the contrariety 
of the motions, but neither is that with respect to which there is motion 
the cause of the motions’ contrariety.   So if their contrariety is not owing 
to that with respect to which [there is motion], it remains that it is 
owing to the limits. Now, if it is because of the limits that circular motion 
is contrary to the others, one and the same motion would have an infinite 
number of different motions contrary to it. [  That] is because it is possible 
that the rectilinear line (which has been picked out and denoted as that 
along which there is this rectilinear motion) is a chord for a potential 
infinity of dissimilar arcs. There is, however, only one contrary of this 
one— namely, that which is at the maximal degree of remoteness from it. 
In this [way], we can also explain that the form of the rectilinear and 
the circular are not generically contrary to one another. [  That] is because, 
if the rectilinear absolutely is a contrary of the circular absolutely, then, 
equally,  this rectilinear thing is contrary to   this particular circular 
thing, since this one thing can be an opposite of only one particular thing. 
[  That is] because what is at the farthest degree of difference from this 
one in a given nature is itself one, and if it is not at the farthest degree, it 
is not a contrary.   Since this individual is not numerically many, neither 
can its contrary be something common to many.
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(8) Undermined in the same way is the claim of those who say that 
the many motions along the arcs can be the contraries to the one recti-
linear motion. It is said that even if the contrary of one thing is one 
thing, these many things are like one thing inasmuch as they are circular. 
This claim is, in fact, mistaken. That is because the contrary of the single 
thing that is common to many things taken individually is [likewise] 
some single thing taken in common. It is not the case that the contrary 
of the single thing taken in common is one thing taken individually. So 
this single rectilinear line taken individually is not the contrary of all of 
those circular lines that are alike in being circular. The fact is that it 
seems more fitting that those circular lines are not like individuals of a 
single species, but, rather, [that] each one of them is an arc of some other 
circle whose curvature and protraction are different. It is not unlikely 
that there are numerically many circles that agree in species and do not 
differ in having a curved shape, but which in no way can be made to 
coincide with one another. In some way like this, what is rectilinear and 
what is circular differ, even while being alike inasmuch as they are 
extended lines. So it is not unlikely that two arcs that cannot be put 
in exact correspondence with one another will differ specifically, while 
agreeing in being two curve-shaped circular things. So how can all of 
those different arcs be some contrary for a single thing? 

(9) Moreover, the demand of anyone who asserts that there is a 
generic contrariety between what is rectilinear and circular and a spe-
cific contrariety between two rectilinear things comes to naught by the 
[simple] fact that we do not deny that one and the same thing has a 
number of contraries from various perspectives, whether generically or 
specifically. That is because one thing may be the contrary of another 
with respect either to the nature itself or to certain accidents and states. 
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    9. Cf. Aristotle,   Nicomachean Ethics 2.6.
10. The reference is probably to   Kitāb al-maqūlāt 7.3.
11. See 2.4.

Now, we ourselves do not deny that circular motions happen to have 
certain contraries that belong to rectilinear and circular things among 
their accidental features. We deny only that they have some contrary in 
themselves and essentially. This is like the fact that, in ethics, the mean 
is contrary to [both] excess and deficiency,9 even though, in themselves, 
[excess and deficiency] are contraries as well. In fact, the contrariety of 
the excess and the deficiency is a real contrariety in the things them-
selves—namely, they are at the maximal degree of remoteness from 
one another. The contrariety of the mean and the two extremes, how-
ever, is not owing to the nature of the mean and the two extremes, but 
because the mean is a virtue, while the latter two are alike in being 
vices.  Now, virtue is either some inseparable or accidental feature of 
that nature belonging to a mean, just like the latter two’s being vices is 
something inseparable or accidental to them. So one limit is the con-
trary of the other as a result of their very substance, whereas the mean 
is a contrary accidentally.   As for whether something can have one con-
trary due to its genus and another due to its species, you have already 
learned elsewhere10 what there is to this when you discovered that the 
contrary is, in fact, the contrary of the thing itself and its specificity.   So 
what is circular cannot be generically contrary to what is rectilinear, and 
one rectilinear thing [cannot be] specifically contrary to another. Also 
in this, one must not appeal to the generic contrariety of motion and rest 
to bolster one’s case, and then the specific contrariety of two motions; 
for rest is a privative feature, not a contrary.11 So it has become clear 
that rectilinear motion is not the contrary of circular motion. 
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12. See par. 8.
13. Literally, “the starting point is made an endpoint nor the endpoint a 

starting point.”

(10) Likewise, you know that circular motions along arcs are not 
contrary to one another, because there can be infinitely many arcs 
agreeing in certain shared limits.   Also, the motion from one limit of an 
arc to the other (and vice versa), when the arc is one and the same, has 
no contrary. You will understand that once you understand that the 
circular motion that involves [change] of position [rather than change 
of place], making a complete rotation, has no contrary whatsoever, 
because it has no actual limit.12 When it is posited as having a limit at 
which a designated position comes to be actual by that act of positing, 
there comes to be, at [the designated position] (if there does), a starting 
point and endpoint.   In doing so, the starting point and endpoint are not 
contraries on account of being the initial point of origin and ultimate 
point of termination, but because, whenever [that designated position] 
passes by you, there is a certain starting point and endpoint of a given 
motion. It does not happen no matter what, but because there is a start-
ing point and endpoint of a given motion whose starting point is not 
itself the point at which its extension ends, such that the opposition 
between the starting point and end would, in fact, be on account of the 
relation to the motion. That happens only where the starting point and 
endpoint belong to a rectilinear motion whose extension is not such 
that one and the same point is appointed as both the starting and end 
point,13 and so that [starting point and endpoint] are not together. When 
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14. Alternatively, the text’s   qaṭʿ might be understood as “traversal.”

that is the case, you also know that the two motions along a single arc 
are not contraries. [That] is because the motion along those arcs, inas-
much as it is a curved motion, is not posited such that its starting point 
is essentially different from its endpoint; rather, that is accidental to 
some posited segment14 or some chance pause. Otherwise, it would, in 
fact, continue toward the same starting point. In other words, it is single, 
continuous motion that does not reverse itself.

(11) Circular motions involving [change] of position — and especially 
those belonging to a body whose parts are homogeneous, whether taken 
as a body whose parts are homogeneous or in a body whose parts are 
homogeneous (where I mean homogeneous in nature and in the position 
of the parts)— are such that, if they are many and different, they are 
numerically many and different only because each one of the motions 
has been completed. [  That] is because they begin from some position 
(once it is actually posited) and end at some position (once it is actually 
posited), where there is only numeric difference between the two.   Also, in 
the middle it will have positions (once they are actually posited) that are 
only numerically different from the ones preceding them.   Every   one of the 
motions — indeed, its posited starting point, endpoint, and intermediary 
points — differ from another motion only numerically.   So [circular 
motions involving change of positions] are only numerically different. 
Now, things that differ only numerically are not contraries, even if it is 
impossible that they be joined together. It is claimed that, just as the 
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circular differs from the rectilinear in that it has no actual limit, so like-
wise it differs from it in that its species of contrariety does not depend 
upon limits. [ Such a claim] comes to naught given what we know—namely, 
that there is no way for there to be contrariety among motions except on 
account of the endpoints and limits. So, when the endpoints come to 
naught, so goes the way of contrariety, and so there is no contrary. From 
what we have said, then, you also know the situation concerning circular 
motion and have learned that rectilinear things have contraries. How 
could they not?!   Indeed, descending and ascending are contraries in the 
aforementioned way, which belongs to motion inasmuch as it is a recti-
linear motion, as well as in another way besides that — namely, that the 
two limits are sometimes contraries by way of being high and low as well. 
So the motion that has a contrary [call it   x ] is the one that is taken as 
most closely approximating a distance from some actual limit to some 
actual limit, and   x ’s contrary is that [motion] that starts at   x ’s endpoint 
and proceeds toward   x ’s starting point, and toward nothing else. 
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1. See 2.4.
2. See 4.6.

Chapter Seven

Of   the opposition of  motion and rest

(1) The opposition between motion and rest is something I confirmed 
in what went before.1 You have also learned that every genus of motion 
has a rest that is its opposite. We still need to explain the opposition of 
one rest to another   qua rest and not inasmuch as a rest is natural and 
forced, and the other differences external to the substance of the two. 
So we say that rest is also something in which a certain opposition and 
contrariety occur on account of the things on which the state of rest 
depends. Now, when you closely consider the accurate account we pre-
sented in the chapter on motion’s contrariety,2  you’ll easily understand 
that the thing producing rest, what is undergoing rest, and the time 
have nothing to do with that. You’ll also know that rest does not depend 
upon either a starting point or endpoint that is in the [category] of place, 
although it does depend upon that with respect to which there is [rest].

(2) So it seems that the contrariety of that with respect to which 
[there is rest] makes rest a certain contrary. Now, that with respect to 
which [there is rest] admits of contrariety in two ways:   contrariety that 
depends upon its being a space, direction, place, or other analogous terms 
(which, in general, is a contrariety that depends upon its essence); and 



   

<  >
   

              ( )
          .     
               
           :    
          .     
    .             

.           
              ( )
              :
              



447 Book Four, Chapter Seven

3. Cf. Aristotle,   Physics 5.6.230b15–16.
4. Secluding   ilá (toward) with Z and T, which appears in only one MS con-

sulted by Y.

contrariety that depends upon other things — as, for example, that it is a 
hot or cold place. The latter genus of contrariety is something foreign to 
rest, which does not bring about any change in the state of resting, such 
that if there were some body [  x ] in which [another] body [    y ] continues 
to be at rest, and [if ]   x  happened to be heated or cooled or made white or 
black, [    y ’s] resting in   x  at one moment need not become the contrary of 
the state of rest in   x  at another moment.   Instead, the resting in it con-
tinues to be one and the same, because this contrariety is not primarily 
in the very thing with respect to which there is rest, but in something 
else. When the contrariety is in the very thing with respect to which 
[there is rest] in that it is at rest upward at one time (and so where it 
rests is   up) and it is at rest downward at another time (and so where 
it rests is  down), then the former state of rest is aptly the contrary of the 
latter state of rest, where resting in the higher place is a contrary of 
resting in a lower place.

(3) It now remains for you to learn whether the state of rest that 
opposes moving away from above [that is, downward motion] is to rest 
above or to rest below. It has been said that resting above is contrary to 
moving away from above and not to moving above.3 That is because rest-
ing above4 is sometimes a perfection of the motion upward;   but it would 
be absurd that the natural perfection oppose the thing, while the thing 
is led to an opposite and contrary.   So this is what is said.   As for myself, 
it is not clear to me why something doesn’t lead to an opposite in the 
sense that some opposite immediately follows it. Were that the case, the 
existence of motion could not lead to the loss of   [motion];   but who denies 
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5. Reading    fa with T, for Y and Z’s   wa (and).
6. Literally, “species.”
7. Literally, “where” (i.e., the Aristotelian category of   pou), here and in the 

following.

that the natural motion upward is a natural motion upward only so that 
a natural state of rest occurs at it?   So5 this motion undoubtedly leads 
to its own loss. It is also not clear to me why resting above is a perfection 
of the motion in the sense that the   motion is perfected by that.   Quite the 
contrary, it is a perfection of   what is undergoing the motion, whereas the 
motion is corrupted and passes away as a result of it. In other words, it 
is not the perfection of the motion, but the corruption of the motion. It is 
a perfection only of what is being moved, which that moved thing comes 
to have through the motion.

(4) It seems to me that every state of rest that happens to belong to 
the mobile is an opposite of every motion that is, in fact, in it (should [the 
motion] in it be replaced by a state of rest). [  That] is because [resting] 
is a certain privation of any motion that was in [the mobile] toward or 
away from that location. In fact, resting is not the privation of motion 
inasmuch as it is toward a certain direction; otherwise, whatever is 
moving in some direction that differs from that one would be at rest. 
Instead, resting is the absolute privation of motion that is in that genus. 
The same holds for what is at rest with respect to the categories6 of 
place,7  quantity, and quality.   For example, when one and the same place 
is preserved, the thing is at rest with respect to that place;   and when 
one and the same quality is preserved, the thing is at rest with respect 
to that quality;   and when one and the same magnitude is preserved, the 
thing is at rest with respect to that magnitude. It is impossible that there 
be something [of such a nature] that it remains in one and the same place 
but then cannot undergo any sort of local motion — and the same holds for 
alteration and the other [types of motion].   If it does not under undergo 
local motion but does undergo a motion with respect to position — as, for 
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8. In other words, if some moving thing had initially been resting in some 
place   x  that is above certain other places  y ,   z   , .  .  . n,  then, should that thing move 
downward and rest at any of those places  y ,   z  , .  .  . n,  that later state of rest would 
be contrary to the state of having rested at   x .

example, something like a celestial sphere that is in another celestial 
sphere — then, while it is at rest with respect to place, it is absolutely 
undergoing motion with respect to position. The same holds for quality, 
for that which is at rest relative to change in quality is that which does 
not undergo change in quality. Also, that which is at rest relative to 
change in quantity is that which does not undergo change in quantity. 
Still, if someone is eager to make every motion as such have some state 
of rest that is its opposite and is the privation of that motion   qua that 
motion, then he has to make resting from motion downward [the oppo-
site and privation of ] undergoing motion upward.   If he is then eager to 
make the opposing state of rest that which the estimative faculty imag-
ines to come upon the motion all of a sudden, so as to bring about its 
privation, then, despite the fact that he is at liberty to be eager, it is not 
necessary. [  That is] because not every privation is the last, and, rather, 
sometimes it is earlier, from which it follows that resting in some area 
below would be that which suddenly comes upon the downward motion.8 

If he is then eager to make the opposing state of rest that which sud-
denly comes upon the motion such that it is like the prior preparedness 
and privation joined to potency, resting above is the opposite of the 
upward motion. As for the natural and forced opposition, it seems that 
resting above is not the opposite of upward motion (since there are two 
natures), but, rather, it is downward [motion]. The remaining differ-
ences by which motions differ are to be met with analogously.
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Chapter Eight

An explanation of   whether one motion 

can really be continuous with another 

or whether that is impossible for them, such that 

there must be a state of  rest between them

(1) Having learned how motion is one, and how motions are con-
joined, as well as how they are opposite, it is fitting that we note which 
motions are continuous with which [other] ones, and which ones are not 
[continuous] and, instead, follow immediately upon one another and in 
succession. We say without question that, when [motions] of differing 
genera occur successively in a single subject, they are not as a single, 
continuous motion. Those that are of the same genera, however, such as 
one alteration after another or one local motion after another, deserve 
our further investigation. [  That] is because there are serious doubts as 
to whether a stone’s ascending motion is continuous with its descending 
motion and whether the motion along an arc is continuous with the motion 
along its chord. In general, are there continuous motions, each one of 
which is assumed to have some [terminus]  a quo and   ad quem of the 
motion, such that one of them would be an ultimate endpoint and the 
other a starting point, whether like a point (which is a limit of some 
distance), or a quality (which is a motion’s terminus    ad quem, or the like)? 
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1. Reading   tilka ḥaṣāh with Z and T for Y’s simple tilka (that).

Now, there is one group that allows this continuity,  while there is 
another that does not, but requires that there be a rest between instances 
of these motions; and both those who allow it and those who deny it have 
their arguments.   So let us list and explain [those arguments] and then 
present our own view.

(2) One of the arguments of those who allow it is to say:   Consider 
a millstone that is either hurled upward or is falling downward, and, 
during its course, a very small pebble is going in the opposite direction 
so that it comes into contact with it.   Does that pebble1 first come to rest 
and then, thereafter, start its contrary motion, or are there two motions 
that are continuous with one another?  If there is a rest, it follows that an 
ascending pebble must arrest the millstone’s descending motion, which 
is absurd, whereas, if the two motions [namely, the pebble’s ascending 
and then descending] are continuous, then the position of those who 
deny that has been refuted.

(3) They further said that it would be absurd for that state of rest to 
occur without there being some reason or other for it.   If there is, then, 
some reason for it, it is because of either something’s absence or [its] 
existence. If the reason for it is an absence of something — namely, the 
absence of some cause that brings about the motion — then there does 
not have to be in that body that is thrown upward, for instance, some 
principle of moving downward.   So it ought not to move [downward] 
until its substance underwent a change, but that is not the case.   If the 
reason [for resting] is some existing thing, it prevents the motion by 
being either some external force, or nature, or some internal psycho-
logical act of the will, none of which is the case.
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2. Literally, “a simple surface,” but Avicenna uses   saṭḥ basīṭ regularly to iden-
tify the innermost containing surface that is a thing’s place, which is not three-
dimensional so as to be a body.

3. Most of the arguments for this group are derived from Aristotle,   Physics 8.8.

(4) They also say that it is   not impossible  that something should come 
in contact with and depart from some particular thing in an instant 
and not remain in contact with it for a period of time so as to be at rest 
at it.   Thus, a mainstay of the argumentation used by those who want to 
establish that there is rest is unsound, for they depend upon its being 
impossible  that one and the same thing be in contact and then depart in a 
single instant. This [possibility], they said, presents itself [in, for example, 
the case of ] a sphere mounted on a rotating wheel.   So [for example] when 
one supposes a two-dimensional surface2 above [the sphere] such that, on 
ascending, [the sphere] meets [the surface] and then departs from it, [the 
sphere] will be in contact with that surface at a point, but after that it 
does not continue to remain in contact with it for some period of time.

(5) As for those who deny that,3 one of their arguments is that it is 
impossible for one and the same thing to be in contact actually with 
some definite and distinct end, except at two instants.   Between any two 
instants, however, there is a period of time, and during that time there 
is no motion, in which case there is rest during it.

(6) Furthermore, they said that if it were possible for ascending to 
be continuous with descending as a single thing, then, from the two 
motions, there would come to be a single continuous motion, because it 
is the continuity that [explains] there being a single motion. It would 
be necessary, then, that two contrary motions are a single motion, 
which is absurd.

(7) Likewise, they maintained that, if it were possible for the two 
motions to be continuous, then the end of the upward motion, which then 
turns downward, must always terminate at that from which it began. 
In that case, the starting point of the rectilinear motion that retreats 
from some space is the very [space] intended by that retreat.
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4. See. par. 2.
5. See for instance 2.8.25.

(8) Finally, they said that when something is in a process of  becom-
ing white, and then [at some instant   x ] it [actually] becomes white but 
[immediately starts] a process of becoming black, then, inasmuch as it is 
becoming black, there is some blackness in it.   As such, however, there 
is a potential to be white in it. In that case, then, despite the fact that 
[at the instant   x ] it has [actually] become white, it would also be poten-
tially white, which is absurd.

(9) These and similar things are the basis upon which the two 
groups argue, but the argumentation of neither one of them is outstand-
ing (even if the second school of thought is true). The fact is that they 
have entrusted us with no demonstration such that it either completely 
satisfies us or brings us to a level of understanding that removes all 
doubts. [Consequently], those who advocate a state of rest took to task 
the arguments of the former [group].

(10) Concerning the report about the pebble,4 either the air being 
pushed in front of the millstone turns the pebble around before the two 
come into contact (in which case, that state of rest occurs in the air 
before the contact) or it is not turned around until it meets the millstone 
(in which case, even if [the notion is] loathsome, it is not impossible that 
the millstone does stop, owing to the impossibility that the [pebble’s 
upward and downward] motions should be continuous). That is similar 
to what happens owing to the impossibility of the void.5   Indeed, it is not 
improbable that the existence of something necessary will render inactive 
that which can be so rendered or oppose that which can be so opposed, 
where there will be an amount of time during which there is the render-
ing inactive and opposing corresponding with the relation of the acting 
and being acted upon.
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6. See par. 3.

(11) Against the other argument,6 they can say that the reason for 
[the resting] is a certain absence of something — that is, the absence of 
the inclination opposing the motive power, for this motive power brings 
about motion only by producing an inclination. It is known, however, 
that when [the motive power] is in its natural place, it has no inclination 
there toward a given direction at all, and [yet] that power does exist. 
Thus, with respect to some direction other than [a thing’s natural direc-
tion] toward which it is thrown by a forced inclination, the accidental 
forced inclination can, at times, oppose the inclination that [the motive] 
power naturally produces, from which it necessarily follows that it would 
not be undergoing motion. This is like when water is vigorously heated 
by a foreign [source], after which the natural coolness of the water is 
prevented from arising from the water’s nature; for we know that a for-
eign inclination can overpower and bring about the absence of the natural 
inclination and prevent the natural motion. At the end of the [forced] 
motion, then, there might be a remnant of the foreign inclination that is 
just enough to prevent the natural power from producing the natural 
inclination. Despite that, it will be too weak to be able to bring about 
motion in that direction [opposite of the natural motion]. In fact, it will 
be so weak from causing motion that it no longer produces motion, and, 
[yet] it is not too weak to prevent the nature from producing the inclina-
tion [that will move it toward its natural direction]. The foreign inclination 
will not be able to produce motion while overcoming the natural motion, 
but neither will the natural power be able to produce the natural inclina-
tion until that remnant of foreign inclination passes away, either through 
itself or through some other cause. Something like this might also be 
observed between two opposing things when they rival one another for 
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7. Reading   maylan with Z and T for Y ’s  mathalan (for example).
8. See. par. 4.

other reasons. In that case, this sometimes prevents the motions, while 
at other times it is prevented because of the need to rest for a period 
of time, after which the natural inclination arises when there is the pro-
duction of motion. So not every inclination, as it just comes to be  qua 
inclination,7 comes to be together with a motion.  Instead, it might either 
be too weak for that or be tainted with the opposite so as exactly to equal 
each other out until the taint is removed.  This is like the inclination that 
occurs in a heavy load that nine porters apply themselves to, but [only] 
when a tenth joins them, is it [able to] be carried.  In this case, the nine 
necessitate one inclination in it while depriving it of another, except that 
that inclination does not complete what is needed to carry [the load], 
and, in fact, an additional [porter] is needed. It also may be said that 
some existing thing is the reason for it — namely, some accidental factor. 
That is, the mover provides a certain foreign power by which the body is 
moved and indirectly provides a certain power that will bring [the body] 
to rest. Again, it will be some factor like the contrary of the inclination 
and a certain contrary form. It will be some foreign factor by which the 
body remains in some place in which it is and, likewise, leaves its place 
as a result of the inclination, in some cases forcibly and in others natu-
rally, just as some inclination is forced and some natural.

(12) It has been said against the wheel argument8 that no point in 
the true sense belongs to spheres occurring in nature and that [spheres] 
are [only] contacted at a surface. This does not particularly impress me. 
The more appropriate response is, instead, that wherever there is a true 
sphere either only a sphere surrounds it or it is not surrounded at all as in 
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9. Literally, “a simple surface,” but see note 2.

the case of the Heavens. This practical application cannot work with [a 
real sphere], and, in the case where it can work, there is not a real sphere. 
Even if it were [a real sphere], it may well be impossible that, instanta-
neously, there is contact and the cessation [of the contact], and, because 
of that impossibility, there would necessarily be a brief pause.   Addition-
ally, between the sphere and the flat surface there either is or is not a 
void. Now, there cannot be a void between the sphere and the flat sur-
face, and so there must be a plenum between them. Since there is a 
plenum between them, there will be the surface of that plenum that 
meets the flat surface, which is a two-dimensional surface,9 and another 
surface that meets the convex [surface] of the sphere. It is impossible, 
however, that, on the outside surface of [the plenum], there be some 
point belonging to another body that is foreign [to the plenum]. [  That] 
is because the point on a two-dimensional [plane] has no determinate 
position distinct from that two-dimensional [plane].   Consequently, con-
tact does not occur between the surface and the flat plane at a point; but 
it was assumed that there was contact. This is absurd. Even setting all 
this aside, this [argument of theirs] makes the laws of nature dependent 
upon certain mathematical abstractions of the estimative faculty, which 
is not right. In fact, beyond going outside the discipline [of physics], that 
[argument] doesn’t even entail what [they] wanted it to prove, but only 
requires that the continuity of the two designated motions be in the 
estimative faculty. We, however, don’t deny that that continuity is in 
the estimative faculty. We deny that only of the natural things that devi-
ate from the abstractions of the estimative faculty.
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10. See. par. 5.
11. Cf. 3.6.3–6.
12. See 2.12.4.

(13) In their turn, the former group [namely, those who denied that 
there must be a moment of rest between two contrary motions] can go on 
the offense and take the arguments of the latter group to task.   As for the 
first one10 it is sophistical. That is because one means by   the instant at 

which there is separation the limit of the time at which there is separation. 
So it is the limit of the time of separation, where [the separation] is the 
motion.   So that [limit] is, itself, the instant at which there [still] was 
contact.   It is not impossible, then, that the limit of the period of time of 
the motion be something at which there is no motion and, in fact, be 
different from the motion, and that the limit of the period of time of 
the separation be, itself, the instant of separation at which there is no 
separation.   If by [ the instant at which there is separation] one means some 
instant at which it is correct to say that the thing is separated, then it is 
true that there is a period of time between the two [instants].   Still, that 
period of time is the time during which it was moved from being in 
contact to that interval [of separation], which is not the time that it 
is at rest. [  That] is especially [the case], given that, according to their 
school of thought, motion, separation, and what is analogous have no 
first [part of ] moving or separating.11 The same holds [even] if they 
drop the term   separating and replace it with  not contacting, for there can 
be contact at the limit of the time during the whole of which there is no 
contact. (Earlier, we provided an explanation upon which the truth of this 
position relies, and so let it be consulted.)12   Be that as it may, all of that 
falls away when that with respect to which something is moved (I mean 
the distance) happens to have certain actual divisions already in it, in 
that [for instance] some of it is black and some white, or its parts are, as 
it were, striated, so that there are actual limiting points. Still, it is not 
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13. See par. 6.

completely outlandish to say that, if that happens, brief pauses must 
occur at the actual divisions, and that the motion is slower than it would 
have been had there been none. I suppose that some of them said that 
what is traversed is like that.   As for that with respect to which there are 
accidental termini — as, for example, between white and black — they 
do not have limiting points relative to what is undergoing the motion, 
but relative to those qualities, and relative to [the fact] that it is some-
thing continuous, as if there is neither white nor black in it.   I don’t 
find this too astonishing, for, if the obstacle that they mentioned is not 
something relative, but owing to the actual existence of some thing at 
which it arrives and from which it departs (and this status undoubtedly 
exists in it), then, between black and white, there is an actual limiting 
point. Granted, when that does not exist, then neither is there any actual 
limiting point at all, except for the distance’s limit, whether absolutely 
(in which case it is its extreme) or inasmuch as there is some distance (in 
which case it is its extreme as well as something other than its extreme—
I mean wherever it pauses, even if it has not reached the limit of the 
distance   qua interval).

(14) As for the second argument,13 the former group can say that the 
motion’s being a single motion is not according to just any chance man-
ner of continuity, just as the line’s being a single line is not according to 
just any chance manner of continuity.   Instead, the continuity is one that 
makes magnitudes and the like to be a single thing — that is, the conti-
nuity in which there exists no actual common division.  As for the continu-
ity in the sense of sharing a common limit, that [sort] does not make 
lines, motions, and the like a single thing in such a way that there is no 
multiplicity in them actually (although perhaps potentially).   Otherwise, a 
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14. See 3.2.8–10.
15. See par. 7.
16. Reading   akhīrah with Z and T for Y’s ukhrá (other).
17. See par. 9.

single line would really surround the triangle. Earlier, we ourselves gave 
a complete identification of the ways that   continuity  is said, and you 
learned that some continuity is unified and some is discrete.14   So, then, 
these two motions [namely, ascending and then descending] are not a 
single motion by [way of] the unified continuity, but are two motions 
between which there is a discrete continuity. This continuity is a conti-
nuity of one thing with another through an actually existing limit that is 
commonly shared between them; and whenever there is not an actual 
two-ness, there will not actually be this continuity. This continuity is, 
instead, like two lines that meet at some angle that is itself an actual 
point. Therefore, this continuity is not the unified continuity, but the 
discrete continuity, where the status of this continuity is like black’s 
being continuous with white. Through this, you also know the error in 
the next argument15— namely, that the final end would be, as it were, the 
same point from which its starts only if there were a unified continuity, 
not a discrete one. Things that are discrete and follow one another suc-
cessively might be able to have a number of final ends successively.

(15) The last16 argument17 is fatuous. That is because, at the moment 
[when something actually] becomes white, it is not said to be in a pro-
cess of becoming black; rather, that follows thereafter in a period of 
time whose limit is that instant at which it is white.   Additionally, their 
argumentation is unsustainable if someone should maintain that this 
actual white is likewise potentially some other [shade of ] white, because 
another white different from this white inheres in it potentially.   Between 
the two, then, there would be a period of time that differentiates them. 
So relative to this existing white, there is no potentiality to be it, whereas, 
relative to some future white, there is.
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(16) Having indicated and explained the arguments of these groups, 
we should reveal the argument for why we hold to the school of thought 
that we do.   So we say that every motion in the proper sense proceeds 
from an inclination that is confirmed by either the repulsion of the 
thing standing in the way of the moving thing or the power needed [by 
the thing standing in the way] to hinder [the moving thing]. This incli-
nation is, in itself, one of the things by which [the moving thing] reaches 
the motions’ limiting points — namely, by freeing itself of anything that 
clings to it, pushing away whatever is in the path of the motion, and 
advancing toward something. Now, it is absurd that what arrives at a 
given limiting point should do so without some existing cause that 
makes it arrive.   It is also absurd that this cause should not depart from 
the initial place of rest. This cause is proportional to what causes the 
departure and what pushes away, and it is that proportion that is called 
inclination. Indeed, this thing, inasmuch as it is what makes it arrive 
(even if the subject is one and the same), is not called an inclination, 
whereas this thing, as something that might exist at a single instant 
(while the motion is only that which might need a continuous time in 
order to exist), is called an   inclination. Now, as long as the inclination is 
not constrained, repressed, or corrupted, the motion that necessarily 
results from it exists, whereas when the inclination is corrupted, its cor-
ruption is not itself the existence of another inclination, but, rather, 
that is something else that is perhaps joined with it. Also, when two 
motions come to be, the result is from two inclinations. Now, when the 
other inclination toward a different direction exists, [the inclination] is 
not itself this thing that brings about the arrival such that there would 
simultaneously be one and the same cause for [ both] arriving at and 
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18. See 3.6.3–6.
19. Reading   yaqtaḍī with Z and T for Y’s qanqaḍī (are completed).

departing from [some point, like at the top of a projectile motion’s tra-
jectory]. Instead, some other inclination must come to be that has some 
first [instant] of coming to be.   Now, [that inclination] exists at that first 
[instant], since its existence does not depend upon some time that no 
longer is. [  In this respect, inclination] is not like motion and rest, which 
do not have a first [instant] of coming to be,18 since they never exist 
except during or after a period of time. [  That] is because they require an 
instant before which the body did not exist at it and after which it will 
not exist at it. So they require19 a prior and posterior time. [  Inclination], 
rather, is like the nonmotion that is at each instant.   So, just like that 
instant that might function as motion’s limit, [inclination] might itself be 
the limiting point of the nonmotion, such that there is no motion, [and 
yet] it exists at some instant as a limit of the continuous motion that 
will exist after it. In that case, between the motion and the nonmotion, 
there won’t need to be one instant after another, but a single instant is 
enough. No absurdity arises because, at that instant, there is not simul-
taneously motion and rest, but only one of them.

(17) The instant at which there is the first existence of the second 
inclination, however, is not the instant at which there is the last exis-
tence of the first inclination, since, as we have explained, it is the last 
existence of the first inclination at which it exists when bringing about 
the arrival.  So, if, on the one hand, it is found to be something that 
brings about the arrival over a period of time, then there would, in fact, 
have been a state of rest.  If, on the other hand, it is found to be some-
thing that brings about the arrival only in an instant, that instant will 
be the last only if it is the last of what exists at it, since the last of it is 
something bringing about the arrival, and it does not bring about the 
arrival when it does not occur. The two instants were not one [and the 
same] precisely because it is not in something’s nature to be that which 
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20. The reference may be to Aristotle,   Physics 8.8.262a21 ff.

simultaneously necessitates occurring and not occurring such that its 
nature requires that, at [that single instant], there be some necessity in 
actuality that is not in actuality. Hence, the last instant of the first 
inclination is not the first instant of the second inclination.

(18) Pay no attention to whoever says that the two inclinations are 
together! How could there be something in which there is actually a 
resistance to a certain direction, or clinging to it while withdrawing 
from it?   So one should simply not think that there is some downward 
inclination in a stone that is thrown upward;   rather, there is a principle 
whose character is to produce that inclination when the obstacle [to it] 
is withdrawn or perhaps overcome. In the same way, there is a power 
and principle in water to produce coolness in the substance of the water 
when the obstacle is withdrawn or perhaps overcome, just as you have 
learned.   So it has become evident that the two instants are distinct; 
and, between, every two instants, there is a time. It is most likely that 
what brings about the arrival remains, doing so for a period of time. 
Still, we take it as a something that brings about the arrival instantly 
in order that it be closer to that which requires the absence of rest.   So 
the sophistry has been resolved, and you yourself are entrusted with 
basing the arguments of the First Teacher20 upon this foundation.
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1. Reading   idhan with Z and T for Y’s dhā (possessor).

Chapter Nine

On the motion that is naturally prior and 

a catalogue of   the specific differences of motions

(1) Having reached this point of our discussion, we should complete 
the account of motions by determining which motions most deserve to 
be prior. So we say, first, that motion with respect to place or position is 
the prior motion. That is because augmentation inevitably involves a cer-
tain motion with respect to place that accompanies quantitative motion. 
That is, the growing thing inevitably acquires something new, [and that 
new thing] is moved toward and into [the growing thing], whereas motion 
with respect to place and position are free of that.   Also, rarefaction and 
condensation inevitably involve alteration.   Alteration, however, exists only 
after the existence of some motion with respect to place and position. 
[  This is] because a single alteration does not always exist, since it is 
between contraries and inevitably has some cause that previously had 
not been actual but then became a cause. In that case, that cause must 
either be something that comes to that which is to be effected, or not. If 
it had not yet come and then arrives and so brings about the alteration, 
then a motion with respect to place and position occurred. If it has 
come but is not acting and so, consequently,1 needs some alteration with 
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2. Avicenna’s point here is not to deny that there has been rectilinear motion 
from the infinite past and that there will continue to be so into the infinite 
future. Rather, his claim is that any particular rectilinear motion cannot con-
tinue infinitely. That is because there is only a finite amount of distance that any 
particular rectilinear motion can cover before it must reverse itself, that finite 
distance being the interval of the sublunar sphere. But after a reversal, there is 
another distinct rectilinear motion.

respect to its act of willing or the like in order to act, the question con-
cerning  that alteration still remains. If it does not require [anything else 
in order] to come or to undergo an alteration — that is, it and its object 
both exist, and yet there is no action — then it is simply not something 
that causes alteration. So the question about alteration still remains. 
Our question, however, concerns corporeal alterations by corporeal 
causes  —  that is, the one that acts after not having acted only by coming 
into proximity after having been remote. This question also concerns 
finite, rectilinear locomotions as well, for they do not continue infinitely.2 

Thus, certain motions must be prior to them in order that they exist. 
Positional and circular local [motion] (if it exists), however, does not 
have this form, but it is enough that it have one single permanent mover. 
It also turns out that the various kinds of relations produced between 
the moving thing and other bodies are causes from which other motions 
and alterations arise.

(2) From this, it is obvious that circular motions are prior, for motions 
with respect to place and position are prior. Also, the latter kind of 
motion is prior in nobility, because only the perfection of the substance 
as something actualized precedes its existence. [  This substance] in no 
way, however, excludes [this kind of motion] from its substantiality but 
is something that, in itself, does not cease, while only a certain relation 
that it has to something external ceases. Also, circular motion is unique 
in that it is something complete that is not susceptible to increase. There 
does not need to be in it intensification and weakening in the way that, 
among natural and forced [motions], there are those that are the fastest; 
and, likewise, what is called a   mean [ speed ];   and those that are undoubtedly 
slowest. The body having natural circular motion is prior to [all other] 
bodies, and, through it, the directions of the natural motions belonging 
to other bodies are defined.
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(3) Since we have exhausted the investigation of these notions, it is 
fitting that we summarize the specific differences that belong to motions. 
Firstly, we say: Whatever is related to a certain characteristic might have 
that characteristic predicated of it [in one of three ways. It might be 
predicated] essentially, in that that characteristic exists in it entirely —
in the way, for example, that white is said of snow.   Alternatively, [that 
characteristic] might not really exist in it entirely but only partially, in 
the way that seeing is said of man and black [is said] of the eye.   Finally, 
[that characteristic] might be predicated accidentally without qualifica-
tion, in that it is not in it but in something to which it is joined, just as the 
builder is said to write and whiteness is said to move when the white thing 
moves.   So that is predicated of the mobile and the mover3 essentially, 
either absolutely or partially — as when someone is said to write, but it 
is only his hand that writes, or [when] someone is moving, but it is only 
his hand that is moving.   As for being predicated accidentally without 
qualification, in the way that something standing still on a ship is said to 
move, some are such that they simply cannot be characterized by that 
(like whiteness when it is said to move), while others are such that they 
can (like the nail that is firmly in the ship). Similarly, the mover might 
be accidental with or without qualifications, in the way mentioned in 
some previous chapters.4

3. Reading   muḥarrik with Z and T for Y’s preferred mutaḥarrik (mobile).
4. For a general discussion, see 1.12.2. For the case of the physician curing 

himself as a specific example of an accidental mover, see 1.5.6 and 1.9.2.
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(4) When the motion is in the very thing itself, then sometimes 
it arises from the nature of the thing, like the stone’s descent, and is 
not from some external thing or by an act of volition or some intention. 
At other times, it arises from [the thing] by an act of volition; and, at 
still other times, [ it arises] because of some external force, like the 
stone’s ascending.  Natural and volitional [motions] always share in com-
mon the fact that the term   spontaneous motion applies to them, and that 
is because it does not come from something external (although that is 
perhaps properly said of that which is through an act of volition). Natural 
and forced motion might be in something other than [the category] of 
place and position. [  That] is because there is natural alteration, like 
the health of someone who recovers on the natural critical day, and the 
cooling of hot water when, through its nature it undergoes alteration so as 
to become cool; and there is forced alteration, like water’s undergoing 
alteration so as to become hot. There is also natural generation as, for 
example, the fetus from sperm and the plant from seeds, as well as forced 
generation, as, for instance, making fire by striking flint. Again, there is 
natural corruption, as in the case of someone’s dying from old age, and 
forced corruption, like dying by murder and poison. There is a natural 
increase in the magnitude of the body, such as the growth of the young 
boy, while another is forced, like the growth brought on by fatty diets. 
There is also natural deterioration, like [that occuring] during old age, 
and forced deterioration, as [brought about] through illness.
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5. Literally, “in a   where, a how, a how much, or a position,” all of which cor-
respond with the noted Aristotelian categories.

(5) You should know that by   natural motion we do not mean the 
motion that simply proceeds from the nature when the nature itself has 
that which belongs to it. The nature is a stable, fixed entity, and what 
proceeds from it essentially is, likewise, a stable, fixed thing that sub-
sists and exists together with the existence of the nature.   Motion, how-
ever, (that is, the motion involving a traversal) always comes to an end 
and always involves renewal without being stable. The motion that we 
are investigating undoubtedly does as well, for it requires leaving some-
thing behind.   Now, when the nature essentially requires that something 
be left behind, it undoubtedly requires that what is left behind be some-
thing outside of the nature. In that case, whenever nothing outside of the 
nature happens to occur, then some intention of [the nature] to leave will 
not naturally occur. Therefore, natural motion does not proceed from 
the nature unless some unnatural state happened to occur. There won’t 
be an unnatural state, however, unless it parallels a natural one; since 
this one is not   that one, that one is natural.   So the unnatural [state] is left 
behind in such a way that something is directed toward the natural 
[state]; and, when any natural motion is not impeded, it terminates at 
some natural end. When that end is fully realized, it is impossible that 
the mobile should undergo natural motion, because motion is a sort of 
leaving behind and retreating, whereas the natural end is not something 
naturally left behind and retreated from. So, therefore, every natural 
motion is for the sake of seeking a state of rest, whether in a    where, quality, 
quantity, or position.5
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(6) So every motion that does not come to rest is not a natural one. 
Hence, continuous circular motion is a non-natural [motion].   How could 
it be [natural]? That motion has nothing to do with the positions and 
places that are assumed to be something retreated from, unless it itself 
is what is naturally intended by that motion; but it is absurd that it 
would naturally retreat from something toward which it is naturally 
going. So circular motions either results from external causes or some 
non-natural and, in fact, volitional power. Now, it might be possible that 
the [end] result of some volitional power does not vary when the motives, 
obstacles, ends, and goals do not vary. In that case, there would not 
come to be new volitions, but they would be one and the same through 
which the object of the volition is reached during the motion.   Also, the 
fact that the circular motion belongs to a simple body does not prevent 
that body from possessing a soul, although there are some who are 
troubled by [this], saying that the Peripatetics require that the soul 
belong only to a composite body. [  The Peripatetics], however, go on to say 
that a simple circular motion proceeds from a soul and that it belongs 
to a simple body. That is because the Peripatetics did not deny that no 
simple body has a principle of animation, but denied only that that 
[simple animate] body would be one of the simple elemental ones under-
lying composition. So, as long as these simple [elemental] bodies neither 
undergo a certain composition, nor obtain a certain proper proportion, 
nor lessen the overpowering instances of contrariety, then neither will 
they be susceptible to life. If, however, a given simple body has no con-
trary in its nature, then it is most susceptible to life.
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6. Avicenna’s point is that, given the nature of the element earth alone, it 
should form a perfect sphere; however, when one considers the planet Earth with 
its water removed, the Earth obviously does not form a perfect sphere, but has 
canyons, mountains, and the like. Still, once one takes into account the actions 
and dispositions of earth when coupled with those of water, which jointly make 
up the planet Earth, the fact that the element earth does not make a perfect 
sphere is completely natural.

7. The reference is probably to   Kitāb al-maʿ ādin wa-l-āthār al-ʿulwīyah, Avicenna’s 
work mostly closely associated with the tradition surrounding Aristotle’s   Meteorology.

(7) Here we should define the number of ways [ in which]   natural is 
used, according to what is useful for the subject with which we are con-
cerned, and then afterwards complete the discussion about natural 
motion. So we say that  natural is sometimes said of the thing to which 
the natural feature belongs alone, while at other times it is not said 
relative to it alone, but relative to the natures of the whole thing taken 
collectively.   An example of this latter sort is that the Earth is not really 
round when the water is removed from it. [  This, in fact] is not something 
natural relative to earth itself, for the nature of every simple thing 
requires that there be no difference in it and, instead, that it must be 
homogeneous.   So the natural simple shape must be a sphere.   Still, 
when the feature that the nature of earth requires from its preparedness 
and action together is joined with the nature of the whole, the shape really 
belonging to it is natural — that is, a feature necessarily resulting from its 
nature and the nature of the whole,6 and analogously for particular fea-
tures of the whole (as will become clear in its proper place).7 Similarly, 
the nutritive faculty’s administration of the nutriment is unnatural to the 
nutriment itself [when] considered independently; but when it is related 
to the common nature of the whole [living thing], it is natural.

(8) [The notion of ]  natural that is proper to the thing is something 
proceeding from a natural power in it alone.   By  natural power  we mean 
every power belonging to the thing itself that produces motion but is not 
by volition, whether it is a nature absolutely or one like the plant’s soul. 
One of the two sorts falling under this heading is like the stone’s being 
moved downward, which does not result from an act of volition, nor is it 
something whose direction varies. The second is like the growth of a 
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    8. For instance, when I was young, I grew upward; but now that I am old, I am 
growing outward.

 9. Reading   qad with Z and T, which is (inadvertently) omitted in Y.
10. Reading   nār with Z and T for Y’s ghāz (gas), which simply cannot be cor-

rect, since it is a French loan word that entered the Arabic language relatively late.

growing thing, since that is not by an act of volition, but the directions 
do vary.8   Also, there might be a motion to which the term   natural is 
applied only equivocally (namely, that which is by volition but [which] 
does not vary in direction — as, for example, the motion of the first 
[celestial sphere]). Natural motion in this context is that which results 
from some power in the body itself that is directed toward the end that 
belongs to the nature of that body and in the way that the nature of that 
body requires when there is no obstacle.   For example, the human hand 
will have five fingers that are similar at a time that they are generated 
and in a way that does not diverge from the required limits.  Indeed, 
there might9 be a motion that results from the nature but is not toward 
some natural end, as is instanced in the generation of the additional 
finger and unequal teeth.   Also, a motion might not result from the nature 
but be toward a natural end, like one who throws a stone downward in a 
straight line, such that what results from the throw is that motion that 
would have resulted from the nature that is in the stone alone.   Also, it 
might be uniform from beginning to end, but it is impeded.  So, for 
instance, its motion is slower than necessary, or it has some quality that 
is not conducive to continuing toward the end, and this might be said to 
belong to it naturally (however, the proper sense is what we said initially). 
Also, sometimes the motion is natural, not relative to the nature proper 
to the thing, but relative to some external factors, for it is natural for 
sulfur to ignite when it meets fire,10 and it is natural for iron to be attracted 
when it is near a magnet.
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1. See 4.11.1–6.
2. See 2.9.7, 20–21.

Chapter Ten

The way in which space and other things 

are natural to the body

(1) We shall prove that every body requires a certain space proper 
to it,1 and it does so on account of its form by which it becomes a sub-
stance or the form of that which is predominant in it. It also frequently 
requires a certain quantity, quality, position, or the like.   So, if the space 
that [the body] requires is something dependent upon it that does not 
depart from it, [the body] would have no natural motion to the space. 
The same would hold if its quality or quantity has this description.   So, if 
its space is some space that it could depart by being forcibly removed 
from it, then its return is natural (if it is not forcibly prevented).   Alterna-
tively, if [the body] is such as not to be removed from its space, but [if ] 
when it initially came to be, it was not in its [proper] space, it naturally 
moves toward it (if it is not forcibly prevented).   If its [natural] quality 
is something that can be forcibly taken from it, like the quality of water 
(I mean its coolness), then, when [that] force ceases, the thing naturally 
turns toward [its natural quality];   and so the heated water, for instance, 
undergoes alteration so as to be cool.   If its [natural] quantity is some-
thing that can forcibly be taken from it — as, for example, the air that is 
forcibly rarefied, so that [its volume] becomes greater, or compressed, so 
that it becomes smaller (as we reported in the chapter on the void)2—
then, when the force ceases, the substance moves to its [natural] volume. 
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3. See 4.11.7–10.

Alternatively, its quantity will reach a level that it did not have when it 
first came to exist, but its initial existence was imperfect;   and it is only by 
[a type of ] replenishing that it becomes perfected and, indeed, through 
being nourished, naturally moves toward the perfection of its volume. 
Or again if the position of its parts is acted upon by force, like forcibly 
bending a straight piece of wood, then, if it is let go before breaking or 
splintering, it returns through its motion to the original position.

(2) Still, space may raise certain worries that other issues do not, 
for the body undergoes motion in a given direction that raises certain 
concerns for it.   One of [these] is that it is moving toward that   direction; 
another is that it is moved toward a certain  place ;  and, again, another is 
that it undergoes motion to where its   collective kind  is.   So the issue [of 
space] raises certain doubts and concerns, since it is not known to which 
one of these things it is moved.   If water were to seek the direction and 
terminate its descent [only] at the lowest depths, it would neither stop 
short of the limit [where] earth rests, nor rise to the surface, nor settle 
within earth. The same would hold in the case of air, were the estimative 
faculty to imagine some part of it being forced toward the space of fire. 
It is found, however, to move from the space of fire toward its own space. 
You will learn that no two bodies belong by nature to one and the same 
space,3 such that you could say that both earth and water seek one and 
the same direction and one and the same space, but [rather] it is just that 
earth is the more dominant and moves the farthest; and, likewise, air and 
fire both seek one and the same direction and one and the same place, 
but fire is the more dominant and moves the farthest.   Now, if air were 
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4. Reading    ilá with Z and T for Y’s ʿan (away from).

to seek what fire seeks but [not attain it because] it just does not have 
the strength to keep up with [fire], then, if we placed our hands over a 
portion of air, we would sensibly feel it rushing upward, just like when 
we hold [air] underwater in a bladder. If the mobile were to seek only 
the place—where place is the [inside] surface of the surrounding body 
and the  natural [  place] is the surface of the body that surrounds by 
nature — then water would stop at the air, wherever it was, because it 
would be at the surface of the natural body that surrounds it, and 
ascending fire would seek to be contained by a place that is the surface 
of the [ lunar] sphere.   It is absurd that it seek this, because it touches 
only a portion of the surface of the sphere on one side [and so is not 
surrounded]. Were it to seek [wherever] the collective kind [is], the 
stone released at the top of a well would just hang at [the well’s] upper 
rim and not go on to the bottom, for it would be in contact with the col-
lective kind here in the shortest distance.   Also, the stone would ascend, 
if our estimative faculty were to imagine that its collective kind left its 
location. In that case, one of two things must follow. [  The first is that 
the ascending] would be natural, one direction being distinguished 
from another — but this is absurd.   Alternatively, [the stone] would be 
acted upon by the collective kind in some other way from some other 
direction [than down], such that its motion toward4 the collective kind 
would not be from its nature, but would be by the collective kind’s 
attracting it. We had supposed, however, that its motion was natural; 
and yet it is impossible that something act upon something of the same 
kind   qua same kind such that a given action and influence are natural. 
If it is not accidental, then, a small amount of earth, like a clod, would 
be attracted more quickly than a larger amount.
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5. Reading   ājurrah with Z and T, here and below, for Y’s   jarrah ( jar).
6. In the example, Avicenna has us imagine a situation where air becomes 

trapped within some earthen bricks, and then those bricks are placed high in the 
air. In this case, the air trapped within the bricks is, as it were, in its natural 
place — namely, in the air; however, there is not the proper order and position 
between the air in the bricks and the earth of the bricks, where that ordering 
and position is that earth be down, followed by water, then air. In order to achieve 
this order (or at least to get closer to it) the trapped air flees the surrounding 
earth of the bricks; however, if the air were to depart without anything filling the 
pores or spaces that are being left, then there would be a void, which Avicenna 
takes to be impossible. Consequently, moisture from the air surrounding the 
bricks is drawn into the pores to fill them. While the water’s being surrounded 
by earth also does not represent the natural order and position, it is closer in 
proximity to that order.

(3) What ought to be believed about this is that natural motion seeks 
the natural space and flees from the unnatural one — not absolutely, but 
together with a certain proper, ordered position of the parts of the uni-
verse and a certain proper position of the body acting on account of the 
directions (for the direction is not itself what is intended, except for the 
sake of this account’s being in it). [  It should, moreover, be believed] that 
[the   where of ] the collective kind belonging to every simple [element] is 
not what is intended in the natural motion belonging essentially to [the 
collective kind’s] particular instances, but it is a subject where there is 
what is intended — and, in fact, what we mentioned [namely, the proper 
order and position] is what is intended. So the seeking is directed toward 
only this definite end and, in fact, nothing else, whereas the flight turns out 
to be away from what corresponds with [that end], whatever it chances to 
be.   So, when the place is not a natural one, even if the ordered position 
is natural, it flees from it. An example is the air that is absorbed and 
trapped in baked bricks5 that are then placed high in the air.   In this 
case, the brick absorbs water from below owing to [three factors:] the 
air’s intense flight from a foreign surrounding [body], the impossibility 
of there being a void in it, and the tiles’ necessarily sticking together.   So 
the water replaces [the air] in the pores, as it is drawn into them owing 
to the air’s fleeing from them, even if the ordered position in remote-
ness and proximity is closer to what it should be, and is like water’s 
fleeing from the air, even if the place is natural, but the ordered posi-
tion is not realized.6
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(4) It is worth knowing whether the fleeing or the seeking is that 
which produces [the element’s] motion. Now, were it only the fleeing 
and not a seeking, then a certain direction toward which [the element 
is moving] would not distinguish the fleeing from the seeking. The case 
of water is an example in that its nature produces a certain inclination 
in its substance, and that inclination produces an inclination and repul-
sion in that which it encounters, which if it were not to produce it in 
itself, it would not have produced the inclination in the other.   So, for 
example, water’s natural form produces coolness in another only by a 
certain coolness that emanates from [water’s natural form] into the 
body in which there is [that form], which if that [coolness] were not first 
emanating with respect to [the form], it would not cool another, even if 
its form remains. When it is provided with a certain foreign heat, it 
produces the contrary of its action and so burns.   Likewise, when [the 
water] is violently heated, there arises in it the accident that necessarily 
brings about a fire-like form, such that it produces the action of fire 
involving burning and ascending, and so it burns and ascends. That, 
however, does not require that there be, in this body, two powers that 
are necessarily contraries; one of which is that form and the other of 
which is this accident. That is because that form does not primarily 
require the motion and burning, but it is by means of a certain acci-
dent — namely, that which passed away when its contrary, from which 
this action primarily proceeds, comes to be. Equally, the form is the 
principle of the upward motion only by means of some accident that 
appears to be related to [the motion] as a momentary disposition—
namely, the inclination. One must not think that that is not on account 
of the accident but is, instead, on account of, for instance, those fiery 
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components mixed with the water that get broken up, withdraw, and 
turn into vapor, while the water remains cold.   If that were the case, then, 
when we set water and oil over a flame, the oil would necessarily turn 
into vapor first because it has a nature more susceptible to fire and, on 
account of being so thoroughly mixed with it, [the oil] would undergo 
alteration into it. Still, it is possible that some bodies, under the influence 
of force, do undergo motion contrary to the nature because of what domi-
nates in the mixture, while others, of themselves, confirm this altera-
tion as in water vapor, for, if it were owing to the fiery component, what 
we said would necessarily follow. You know that there is no cause or 
reason that prevents the fiery component from freeing itself of the water 
such that it would need the accompaniment of water, unless water is such 
that it undergoes motion so as to agree in being like [fire’s] motion. We 
should now demonstrate that every body has some space proper to it.
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Chapter Eleven

On establishing that every body has a single 

natural space, and  [on]  the way space belongs to the 

body’s collective kind and to its individual instances 

as well as to simple and composite [ bodies] 

(1) We say that every account and description of a body that simply 
must belong to that body is something belonging to it of [itself ], natu-
rally.   An example of this is space, for there is no body that does not have 
space as one of its concomitants, whether as a place or as some position 
of an ordering.   [Another] example is shape;   for every body is something 
finite, and whatever is finite necessarily has a shape.   Again, it inevitably 
has a certain quality or form other than the corporeality, because it is 
either easily susceptible to impressing and shaping, or [shaping] happens 
with difficulty, or [the body] is not so susceptible at all, all of which is 
something other than being corporeal. We might also be able to prove 
that certain other qualities are inseparable from the body as well.

(2) So we say that, among these things and what is analogous to 
them, there is certainly something necessary and natural belonging to the 
body. That is because what occurs by coercion and force is something 
accidental, which happens through some external cause.   Now, the intel-
lect might still be able to know the substance of the thing even when its 
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causes that are nonessential for its existence do not occur and there is 
only whatever is necessary owing to [the thing’s] nature, [since] it is not 
at all necessary that the intellect know the body only when some forced 
action in the body affects it. Consequently, the nature of the body might 
be able to be posited as existing — that is, according to what it is in 
itself — when there is no force acting upon it. When it is posited like 
that, then it and its nature remain; and when it remains like that, it 
inevitably has some shape and some [location] where it is.   All of that 
belongs to it, either from its nature or from some external cause. We 
posited, however, that it was not an external cause.   So it remains that 
it has it from its nature, and that which is from its nature belongs to it 
as long as its nature exists.   Now, its nature is not by force, for, if it were 
such as to be susceptible to force, that could be forcibly removed from it, 
whereas, if its nature is not such as to be susceptible to force, then that 
will not be removed from it by force.

(3) Someone could say that it is possible that the appearance of each 
thing acting by force provides a certain shape and place, and that remains 
thereafter and is removed only by the appearance of something else act-
ing by force. In that case, it would always involve a replacement of things 
acting by force in just the way that it involves a replacement of acci-
dents.   Now, from that, it would not necessarily follow that one of them 
is something essential and inseparable. Our response is that the body 
has non-necessary accidents in two ways: accidents that are concomi-
tants of   [the body] in itself, and accidents that follow upon it owing to its 
immediate vicinity, like its being up and down, being contiguous with, 
and facing. The accidents that follow upon it on account of its immediate 
vicinity do not necessarily belong to it, considered in itself, whereas, 
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while [the body] need not be devoid of the other accidents, their not 
being in it is, nonetheless, only possible.   If its being devoid of them were 
impossible, such that [the body] subsists only by some of them existing 
in it, then they would be forms, not accidents. The fact is that accidents 
occur only after the thing exists as a substance such that the thing might 
exist, while each one of them does not.   So it is possible to posit the sub-
stance of the body without any of them.   As for [the accidents] owing to 
the immediate vicinity — namely, being contiguous with and what is 
analogous to that — they do not follow upon the body owing to its nature, 
but to its existing together with some other body.   So, then, it is not at all 
necessary that the body be what essentially and actually bears some 
state that neither constitutes its essence nor entails what constitutes its 
essence.   So the concern has been resolved.

(4) The case of things acting by force is just like the accidents, 
because the things acting by force do not constitute the essence of [the 
body].   What acts by forces, then, arises externally so as to provide a 
certain state without which that body would not have that state. Now, 
none of this is something necessarily belonging to the essence or what 
follows upon the essence.   So the estimative faculty’s imagining the body 
without anything acting upon it by force is not impossible relative to the 
nature of the body, whereas its imagining the body without possessing 
some  where or space proper to it is impossible relative to the nature of 
the body.   So the body, in its nature that belongs to it, necessarily entails 
that it have some space that it would have even if there were nothing 
acting by force (which might not occur). The same holds for the shape, 
the quality, and the like, as well as the position of the parts (if it has 
actual parts). So every body has a natural space; and if it has a place, 
then its space is a place.
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1. Reading   ammā with T for Z’s and Y’s vowelled immā (either).
2. Reading a simple  an with Z and T for Y’s   aw an (or that).

(5) One might say that earth is a simple body and [that] its nature 
requires that there be dryness in it.   So [the dryness] either does or does 
not require that it have some shape. On the one hand, if it requires that 
it have some shape, then it must require a circular shape, owing to its 
simplicity. In that case, concerning1 the dryness that assists what [earth’s] 
nature requires, when some part of earth is deprived of the circular 
shape insofar as some other shape is imposed upon it, it would be neces-
sary that2 its nature return it to its circular [shape]. It is not found, 
however, to be like that. On the other hand, if the dryness prevents that 
and interferes with the nature of that part and what it requires, and 
[yet] the dryness proceeds from [the earth’s] nature, then one and the 
same nature necessarily requires two mutually exclusive things; but 
this is impossible.

(6) Dryness, we say, emanates from it only in order to preserve the 
natural shape that its nature requires. So, from the fact that it preserves 
the shape of [the body], it necessarily follows that it preserves in each 
part the extension of what it is shaped into that the nature of [the dry-
ness] primarily requires. So, when something acting by force disfigures 
a part of its shape, the rest of it cannot be sensibly aware of what hap-
pened, but needs to preserve what the nature [of the dryness] required. 
So, if the nature [of the dryness] turned around and required some yet 
different extension, the nature would be contradicting what it primarily 
requires [namely, to preserve any given shape]. In that case, then, it is 
doing what the nature primarily requires.   So this scenario [namely, that 
the earth’s dryness should preserve only a circular shape] would be the 
contrary of what [the nature] primarily requires and at variance with 
what the dryness requires, which is what the nature requires. It is not 
inconsistent that, in some accidental state, the nature requires that which 
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contradicts and opposes what it requires in its regular state.   In that case, 
then, the two required things are not mutually exclusive contraries pro-
ceeding from one and the same power in one and the same state, such 
that there would be an absurdity. Instead, one of them proceeds from 
the power while it is in its natural state, while the other proceeds from it 
while it is in an unnatural state. That is, for example, like the state of rest 
that happens as a result of the nature when it is in a natural state, while 
motion happens to result from it when it is in an unnatural state.   As for 
when a portion of some [elemental] component other than earth under-
goes alteration into earth, its alteration is first into some nonspherical 
shape. That, then, is on account of external impediments and the differ-
ence of the parts in priority, posteriority, and immediate vicinity during 
the generation into earth.

(7) Having clarified this objective of ours, we ought to explain natu-
ral place, how it belongs to bodies, and how it belongs to what is simple 
and composite. We say:   It is only fitting that we want to know whether 
some body or other could have two natural places or a single place, and 
whether two bodies can be at rest in it naturally. We would also like to 
know the state of simple bodies that have distinct parts:  namely, does 
each one of [the parts] have some numerically different place that is 
absolutely proper to it, such that each one of them has some natural 
place different from that of another?   How would the place of   this become 
different from the place of   that and proper to it to the exclusion of the 
other? How are those places related to the place that belongs to the whole? 
Again, we want to know the state of the composite body with respect to 
its natural where, for it certainly has some natural place.   So what is that 
natural place?   If it is a place of a single part, then the other parts won’t 
be in their natural place.
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(8) We say that it is impossible for a single body to have two natural 
places, except in the way that there are certain potential spaces in the 
entirety of the place of the whole. It occurs in whichever of [the spaces] 
that it does because of a special property that naturally belonged to 
it — like the clod of earth, for the space closest to that of the earth that 
is adjacent to [the clod] is natural to it. As for [having] two distinct 
places, that is impossible. [  That] is because what a single individual 
requires is a single individual thing, whereas what the whole, composed 
of homogeneous parts, requires is what the entirety of all those parts 
requires. Now, it is not impossible for the bodies whose natures are alike 
to be continuous because of their nature. In fact, if it is impossible, it 
would be so only because of some accident that happens, whereas, in their 
nature they are such that it is possible that they should be continuous. 
Since their continuity is not impossible, how could their being contigu-
ous be impossible? Should they be continuous or contiguous, nothing 
impossible has occurred. When they are continuous and contiguous, 
then when the entirety as something natural seeks the natural place, it 
is as a single thing, which is the entirety of these natures (in fact, this 
entirety consists of these natures). So it necessarily seeks the entirety of 
the space that is the space of this entirety. In fact, this space is due to 
this entirety as if it were an entirety that is a collection of each and 
every one of the spaces.   So, then, the spaces of bodies that are alike in 
nature are the parts of a single space, and any particular body from 
that entirety has some space appointed to it from that entirety on 
account of the cause of that cause. As for the need of [a body] to exist 
in [some space] when it first comes to be and to be naturally suited to it, 
it is necessary, whereas [the body’s] specific proximity — such as the fire 
that is moved upward to some part of the space of fire’s collective kind 
itself — is only because of its being nearer to it.
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(9) Someone might ask:   If our estimative faculty were to imagine 
fire at the center of the celestial sphere, no part of it having an inclina-
tion toward some direction, what would happen to it with respect to its 
nature?   Would it rest naturally — but that is absurd — or would it move 
toward some direction, no direction having been specified?   We say that 
it would happen to be at rest, but by force. [  That] is because a certain 
empty space would be formed at its center when [the fire] extends out 
equally from [the center] in [all] directions until each part of the 
extending mass encounters the natural place closest to it.   In that case, 
however, the surrounding air and the like would not3 permit [the fire] to 
interpenetrate it, since this penetration would not progress by piercing 
through [the air], because   piercing is in one direction to the exclusion of 
another, whereas this would be an extending out in every direction. 
Thus, [the fire] would stay at rest by force. Furthermore, it is impossible 
that a void come to be at the center when it is pierced, whereas this force 
[namely, the fire’s force to pierce through the air in order to move toward 
its natural place] would be a certain accidental force resulting from the 
nature.4 This is really odd, since the nature would require something 
impossible to happen owing to certain accidents that occurred. So that 
would lead to something completely outside the natural order.5 We do 
not know and deny the impossibility of this accident because we did not 
initially know and deny the impossibility of its effect on the subject. When 
the antecedent is possible, however, the consequent is as well;   so, if the 
consequent is impossible, the antecedent is, too.   So it has become appar-
ent how the single body has a single place or single space by nature, 
and the way in which the space of the whole is related to the space of 
the parts, one to another, where these are the simple [elements]. 

3. Reading   lā with Z and T, which has been (inadvertently) omitted in Y.
4. Reading simply ʿ an with Z and T for Y’s preferred   min khārij ʿ an (external to).
5. Literally, “a foreign jurisdiction.”
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6. Z and T read   mawḍiʿ  (location).

(10) As for composite [bodies], their composition is from either two 
simple [elements] or more. If it is from two simple [elements], then 
either they are equal in power or one of them dominates.   If they are 
equal in power but the position of one them does not chance to be oppo-
site the side of the other, then they are not united, but are held together 
only by something acting by force to join them together.   If their motions 
are in opposing directions and each one is equally distanced from its 
[natural ] place, then they would balance each other out while each one 
forcibly acts upon the other.  So they would be at a standstill, unless 
something breaks in and helps one of them.   Alternatively, they may be 
at the shared limiting point between the two spaces, at which they might 
then naturally be at a standstill. If the power of one of them dominates 
and it brings the force to bear on the mix, the natural place is that of the 
dominant [element]. If [the compound] is from more than two simple 
[elements] but, among them, one dominates, then the [natural] space is 
that of the dominant [element]. If they are equal, then the two simple 
elements dominate whose direction is one relative to the subject6 in which 
there is the composition. Also, the composite will be at the closest of the 
two spaces to the space where the composition occurs, but not going 
beyond it. [  That follows] since the attraction from it toward the two 
sides is equal, and it does not overcome the check put on it by the simple 
[element] that seeks that space when the two attractions are at variance. 
Perhaps there is not a true mixture of the simple bodies by their [simply] 
being attached to one another except [ in the following cases]:  [(1)] There 
is a dominant one that joins and forcibly acts upon the other parts, 
preventing them from moving to their proper spaces.   [(2)] Alternatively, 
the parts have become so small that they cannot act so as to pierce the 
bodies that are between them and their collective kinds.   [(3)] Finally, 
there is some power forcibly acting upon the collection other than the 
powers of the simple [elements]. Let us now prove that every natural 
body has some principle of motion such that every body has some natu-
ral motion and that [that principle] is as a single species only.
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1. Normally, when speaking of corporeality, Avicenna uses the Arabic  jismīyah, 
which is derived from  jism, which is his standard term for the  physical (or, perhaps, 
composite) body found in the sublunar realm;   however, here he uses  jirmīyah, derived 
from   jirm, which is his preferred term for a   celestial (or, perhaps,  simple) body.  His 
use of this different term is perhaps to note the fact that some of the celestial 
bodies, such as the outermost celestial sphere, are incapable of undergoing any-
thing put positional (as opposed to local) motion. To mark the difference, I have 
used the admittedly artificial distinction between corporeality (  jismīyah) and 
corporeity (   jirmīyah).

Chapter Twelve

Establishing that every natural body has a principle 

of motion with respect to either place or position

(1) We say that every body either is or is not able to be forcibly 
moved from the location in which it is. If it is able to undergo locomo-
tion away from the location in which it is, then, in its substance, either 
it has some inclination toward some space or it has no such inclination. 
Whatever the case, every body has some natural place or space at which 
its nature requires it to be, differing in that [respect] from the rest of 
the bodies, not by its corporeality, but only because there is some prin-
ciple and power in it disposing it toward that place.   So, when that power 
requires that place, and its corporeity1 as such does not prevent it from 
undergoing locomotion and motion, then there is nothing in it contrary 
to its power or what its power requires demanding some other space. 
[  That] is because, in a single body whose parts are not at variance, 
there cannot be two contrary powers. Otherwise, they would require two 
mutually exclusive actions, since the powers’ being powers are in accor-
dance with their action. When their actions are mutually exclusive, their 
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natures are mutually exclusive, and so it is impossible that they simul-
taneously belong to some body.   So the body in which there is a given 
power is that in which there is a principle of a certain action that pro-
ceeds inevitably, if there is no impediment.   If the body is such that that 
action does not proceed from it (even if there is no external impedi-
ment), then that power is not in it. So, when there are two contrary 
powers in it, two contrary actions would, in fact, proceed, which is 
absurd. So, then, it is absurd that, in a simple, isolated body or in a 
dominant body of some compound, there should be two powers, one 
requiring a given place and the other impeding [the body] from it. 
Again, then, from what motion requires, the body is something able to 
move.   So, when the body is forcibly removed from its natural place, it 
necessarily follows that it undergoes motion [back] toward its natural 
place once the external agent acting by force is removed. Something 
else that proves this is that any body in which there is no principle of 
inclination would undergo locomotion from a given   where or position 
that it has instantaneously, which is absurd. The simple fact is that 
every body must be susceptible to the production of motion and a new 
inclination, and so there is a natural principle of inclination in it with 
respect to the very thing to which it is susceptible, whether a certain 
where or a position.

(2) Let us first single out for discussion the production of motion 
with respect to place as a way of making clear what is intended by what 
is most obvious, even if the explanation of motion with respect to place 
and position are doctrinally the same.  We say that bodies found possess-
ing inclination are like heavy and light:   the heavy is what inclines down-
ward, while the light inclines upward. Whenever there is an increase 
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2. Literally, “to have an effect on their strength,” reading shiddah (strength) 
with Z and T for Y’s (inadvertent) ḍiddah (contrary?).

3. Although Avicenna had a somewhat detailed discussion of the causes that 
affect the speed of a mobile at 2.8.11–12, to which he appeals later in the same 
chapter to explain how an impressed power might be depleted, here he is clearly 
using the future tense, and so it would seem that he is referring to some future 
discussion. The reference may simply be to his passing remarks at 4.14.2.

4. Ibid.

in their inclination, their ability to produce locomotion is slower. So [for 
example] displacing a large, heavy stone is not like displacing a small, little 
one, and pushing a little air [such as a partially inflated bladder] under 
water is not like pushing a lot of air [such as a fully inflated bladder]. 
When small bodies are overwhelmed — for example, when a single mus-
tard seed, a piece of straw, or a splinter of wood is thrown and does not 
pass through the air the way that the heavy body does — the reason for it 
is not that the heavier thing is more susceptible to being thrown and 
dragged. On the contrary, it is because some of these, owing to their 
smallness, do not receive from what propels them a power that can move 
both them and what is adjacent to them sufficiently to make them2 capa-
ble of cutting the air.   Moreover, the quick depletion [of that power] is due 
to the cause (which will be introduced in its proper place)3 that depletes 
the acquired, accidental, and motive powers.   For example, a single spark 
would be extinguished by the cause that depletes an acquired heat before 
a large fire would be so depleted.   Also, some rarefied things are not able 
to pass through the air, but, instead, the air through which they pass 
interpenetrates them and is a cause for the depletion of their acquired 
power. You will learn that whatever opposes what passes through it is 
the thing that depletes the power of the motion.4 This is like rarefied fire 
and water, for they are more susceptible to alteration. Now, if largeness 
and increased weight were the reason for the projectile’s [capacity] to 
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5. See 2.8.11–13. Roughly the same argument as appears here is also found in a 
slightly more developed form in   al-Ishārāt wa-l-tanbīhāt, ed. Forget (Leiden, 1892), 
109–110). “Indication: the body in which there is neither a potential nor actual 
inclination is not susceptible [110] to a forcible inclination by which it is moved, 
and, in general, it will not be forcibly moved. If this were not the case, then let   x   be 
forcibly moved in a given time [ t1 ] [and along] a given distance [ d1 ] and let y, for 
example, in which there is a given inclination and resistance [  i1 ], be moved. 
Clearly, then,  y will be moved [ d1 ] in a longer time. Now, let   z  [have] an inclination 
[ i2 ] weaker than that inclination [ i1 ] which, as a result of the same mover, covers 
a [greater] distance [ d2 ] in the same time [ t1 ], whose ratio to the first distance 
[ d1 ] is the ratio of the time as the one possessing the first inclination [ t2 ] and the 
time of the one lacking the inclination [ t1 ] such that it is forcibly moved the same 
distance in the same time of the one lacking the inclination. Thus, there will be 
two forced motions [ x  and   z ],  z having a resistance in it and   x  not having a resis-
tance in it, that are of comparable states with respect to speed, which is absurd.   Note: 
You must note here that there is not some indivisible time [i.e., 0 amount of time] 
such that, during, it a certain motion having no inclination might occur and would 
have no ratio to a given time of a motion possessing an inclination.”

be thrown farther, then whenever the projectile’s size and weight were 
increased, it would be [capable of being] thrown even farther, which 
is contrary to fact.   Instead, when only heavy and light, but no other 
causes, are considered, then the ability to move the smaller magnitude 
is greater, and there is a faster motion.   So the ratio of the distances and 
times covered by things undergoing motion — both those moved by force 
and those having a natural inclination — is proportional to the relation 
between one inclination and another, except that the periods of time are 
inversely proportional to the distances. In the case of distances, the more 
intense the inclination, the greater the distance covered, whereas, in the 
case of time, the greater the inclination, the shorter the time.   Now, if 
there is absolutely no inclination, and [if ] the forcibly moved object is 
moved for a period of time, and [if ] that period of time is proportional to 
a given time of a motion possessing a forced inclination — in which case 
it is proportional to a given ratio of one inclination (should it exist) to 
an inclination possessing the inclination of the forcibly moved object —
then what has absolutely no inclination in it would be just as susceptible 
to the force as what does have a given inclination (should it exist).   In 
that case, however, what has no impediment would be proportional to 
what does have some impediment (were it to exist), thus resulting in a 
contradiction exactly like the one we addressed in the case of the void, 
and for the very same reason.5
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(3) Something that proves that is that the influence upon what 
undergoes forced rectilinear or circular motion varies, being stronger 
and weaker. When that [influence] varies, the strong one is obviously 
obeyed, while the weak one hinders. Now, the hindering factors do not 
belong to the body   qua body, but through something in it that seeks to 
maintain its state of place and position, where this is the principle that 
we are explaining.   So, in every body undergoing forced locomotion, there 
is a principle of a particular inclination.   It has already been proved in the 
case of locomotion with respect to place.   In the case of forced locomo-
tion with respect to position, if that body is able to undergo local motion 
from its place, then [the need for a principle of inclination] is obvious as 
well.   If it is not able, then it certainly has some power by which it stays 
fixed in its place, which necessarily follows upon it, and is specific to it, 
and is not [due to] its corporeality.

(4) So we say that there is also a principle of motion in this body, 
which is evident when it is considered next to what was learned about 
the body that is able to move locally from its location. That is because [the 
body that moves with respect to position] has a certain numerically 
[distinct] position either in that which surrounds it or around that 
which it contains, whether in   that or around   this.   So it has that, either 
from some cause in itself and from its natural form, or from some cause 
outside of the nature.   It is absurd that it itself should require that.   Indeed, 
none of the parts that are posited in it, and its various directions, and 
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6. Avicenna’s point is that when the parts of, for example, earth undergo local 
motion, such that one part of earth leaves behind some other parts, that depart-
ing part comes to have some specifying feature, which is a result of the local 
motion, by which it can be distinguished from some other part of earth. Such 
specifying factors, as Avicenna notes, are like the following: the earth, which was 
here, for example, in my compost heap, is now   there, for example in my garden; or 
the water that is in a certain cloud was high in the sky but now lower and so 
closer to the region of water; or this clod of earth is different from that one 
thrown in the air since that one is not in its natural location.  In contrast, when 
there is only positional motion, the parts retain their same relative positions vis-
à-vis one another, and so there is no specifying factor that results from the posi-
tional motion by which one part can be distinguished from another.

7. Because it can be said . . . no actual parts: This clause, which occurs in Y’s text, 
is absent in Z’s text and appears as an addition to T in the margins.

the parts that are posited in that with which it is in contact, are any more 
suited  —  I mean that some part of it is in a given direction  —  to being 
contiguous with any given particular part, since the whole does not vary. 
So the nature of the body does not require the same position, since 
there is nothing that some of the homoeomerous parts deserve by their 
nature that the other homoeomerous parts do not equally deserve; 
rather, all of that might belong to every one of [those parts].   This is not 
like what belongs to the parts of bodies that are able to be separated 
[from a given place], for we find that every posited part in [a body that 
can be so separated] can be specified by something proper to it. [  That] is 
either because the existence of [the part] first occurs   there ;  or because it 
is the nearest of the locations to the one at which it existed; or [because] 
it underwent locomotion to it, departing from its natural space.   Having 
some existence at which it first is or undergoing forced local motion to 
it is not specific to every part inasmuch as it is in it, either by the nature 
considered alone or by force, but owing to the nature joined with some 
specifying feature.6   As for that which is unable to depart from its place, 
neither does this status hold for it nor can this interpretation be brought 
in line with it, <because it can be said that this part of earth, as a 
result of its being an individual, required that it be in this place, since 
this part actually exists in [this place], whereas this status does not 
apply to the body in which there are no actual parts.>7 When that is the 
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case, none of the parts of that body can be specified by something proper 
to it, whether by the nature taken alone or the nature joined to some 
state involving force that some cause necessitates. Now, were there some 
impure mixture of a cause acting by force and what is required from its 
nature [such that there results] something that is required by certain 
causes proper to the parts of the elements by their spaces, then, if there 
were not that cause [acting by force] or [ if ] it ceased, it would not be in 
the nature of [that part] that it be specified. So, in its nature — in every 
state and however you wanted to dispose of the divisions —[the part] 
might or might not have that [instance of ] facing and being contiguous 
with [some given direction that it is in]. Also, in its nature, it is able to 
move with respect to position.8 We have already explained, however, 
that, in everything that is able to move from a certain thing, whether 
a where or a position, there is a principle of motion and a natural incli-
nation.   So, in this body, there must be a principle of inclination with 
respect to position.

(5) Know that what is intended by the explanation and examination 
we have presented is this: Every body in which there appears the produc-
tion of some inclination whose principle is not in it naturally, but proceeds 
either from some external cause or a conjoined soul (which produces 
motion according to some intention and brings about a certain inclina-
tion that was not in the body), undergoes motion as a result of that [prin-
ciple] only when there is a prior inclination in [the body]. The discussion 

8. Avicenna’s point, which is admittedly convoluted, might more easily be 
explained with a simple example. Imagine that you are holding a perfectly homoge-
neous sphere or ball in front of you. There is nothing about the nature of that 
sphere that requires that the “part” facing you have that and only that position. 
That very part could have been pointing toward your feet, toward the ceiling, or 
away from you. Consequently, there is nothing about the nature of the sphere that 
requires that its “parts,” never change their relative position. So, by its nature, the 
sphere is able to rotate while never leaving the place or space in which it is rotat-
ing so as to have undergone locomotion.
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 9. The phrase “the things that will follow” translates the Arabic  al-lawāḥiq, 
which can also be translated   Supplements or   Appendices and so could refer to Avicen-
na’s   al-Lawāḥiq, an apparently lost commentary on the   Shifāʾ written by Avicenna 
himself, which he conceived while writing the   Shifā .ʾ While I can find no convinc-
ing arguments one way or the other as to whether the reference in the present 
context is to that work, the issue of how the body effects the actions produced by 
the soul is taken up throughout Avicenna’s   Kitāb al-nafs, the psychological section 
of the   Shifāʾ (e.g., 2.3, where he speaks of tactile sensation). For discussions of 
Avicenna’s al  -Lawāḥiq, see Dimitri Gutas,   Avicenna and the Aristotelian Tradition  
(Leiden: E. J. Brill, 1988),140–44;   and David C. Reisman, The Making of the Avicen-

nan Tradition (Leiden: E. J. Brill, 2002), 247.
10. The position may be that of  John Philoponus as found in his   Contra Aris-

totelem ; see, for instance,   Against Aristotle, on the Eternity of the World, trans. Chris-
tian Wildberg (Ithaca, NY: Cornell University Press, 1987), frag. 12*.

concerning the principle for the production of motion that occurs 
through the intention of the soul is just like the one concerning its incli-
nation that occurs though some external cause.   So [for example] you see 
that the animal soul produces various motions in [the body] owing to the 
body of [the animal], while the power is the same depending on [how] 
more and less heavy the inclination in the body is (where you find a cer-
tain resistance owing to the heavier [inclination]).   So you find that the 
argument stands.   Also concerning this, you should consult the discus-
sions in the things that will follow9 and so find in them what is more to 
your liking, if you desire more details.

(6) Having clearly explained that there is a principle of motion in 
every natural body, and that there is a principle of circular, positional 
motion in the body that does not depart from its natural place, we say: 
It is impossible that, in a single body, there should be a principle of 
rectilinear motion and a principle of circular motion such that, when it 
is in its natural location, it is moved with respect to position, whereas 
when it is somewhere other than its natural place, it is moved toward 
[its natural place], whether or not there is in it a principle of inclination 
to move circularly.10 If it does not [have an inclination for circular 
motion while it is away from its natural place], and then it comes to be 
in its natural place, and [ yet] this inclination is not produced, then it 
would necessarily follow that there is no principle of circular motion in 
it, whether it is in or out of its place.   If this inclination is produced in it, 
then this inclination is not something innate to it, following upon its 
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11. Reading   mūjib with Z and T for Y’s  yūjibu, whose sense would be “that 
inclination does necessitate [the body’s] arriving at the space.”

substance, but something it comes to have in its natural place, the cause 
of which is nothing but its being contiguous with its natural place accord-
ing to a certain position, or its occurring in a natural space according 
to a certain position. That [instance of ] being contiguous with as well 
as that of occurring, [at the natural place] does not require that there 
be some inclination from one state to a like state;   but neither do [these 
instances] require some flight from itself to something like itself.   So 
what necessitates11 this inclination is not [the body’s] arriving at the 
space.   Regardless of whether you take the necessitation to be by means 
of some nature or not, when [the nature’s] body is present in some natu-
ral space, this inclination, in that case, proceeds from [the nature];   for 
the point of investigation and the account concerning the whole of that 
is the same.   Likewise, you cannot say that the soul that produces motion 
obtains there, in the production of the motion and inclination, some 
principle after not having it, because the intention and act of volition 
occur after not having occurred, since this has already been denied. It 
is clearly impossible that something like it occurs, unless there is some 
principle of inclination in the nature.   So that inclination must be neces-
sary even if it is from the soul, in which case its being necessary would 
be from a perpetual natural act of volition as long as that body exists. 
Accordingly, the state of what moves rectilinearly is necessarily not 
such that it sometimes undergoes motion and sometimes rests such that 
it is moved into some place different from its place and rests in its place, 
where both belong to it naturally.   So, likewise, perhaps this body can 
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12. See 4.10.3.

move rectilinearly into some place other than its [own] while moving 
circularly in its place, where both would be natural with respect to the 
two states. This, however, is not necessary precisely because rectilinear 
motion is not absolutely natural, as we have explained it;12 rather, the 
natural is the   where that the thing’s nature requires when there is no 
impediment.   So, when it departs, this nature requires the return to [its 
natural place] and to some particular location of it, where the principle 
of the two is one and the same.

(7) As for circular motion, the principle that we established is [such] 
that it naturally requires [the circular motion], always and however it 
might be, if  [the circular motion] is absolutely natural. If it is not abso-
lutely natural, but is like the rectilinear [motion] that the nature requires 
when there is a certain accidental factor, which would be the loss of the 
natural position, then it must stop whenever it is found. [  In this case,] 
some given particular position would be natural, but the situation is not 
like that. [  That is] because it is not the case that, just as a certain   where 
is more suited to the body than another, so, likewise, from the position 
[the body] has with respect to the   where (which is like [any other   where]), 
one position would be more suited to it than another.   Clearly, then, this 
inclination does not come to be upon reaching the natural place;   rather, if 
there is [this inclination], it is according to the other sort — namely, that 
it is always, together with [the body].   So, when there is some principle of 
rectilinear motion in the body, it must be possible for this body to depart 
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from its natural place in order to undergo rectilinear motion from the 
unnatural [place back] toward [its natural place]. Now, when a single, 
simple body is in some place other than its natural one, there must be 
two inclinations in it: an inclination to [move] rectilinearly, and an 
inclination from it to [move] circularly. In that case, there would simul-
taneously exist, in one and the same substance, opposing things. They, 
however, are not analogous to the opposing things that undergo mixing 
such that there is a mean among them, for means are like a certain mix 
of two extremes. Now, powers undergo mixture so as to produce a mean 
only when each one of them is such that it can to a greater or lesser 
[extent] be turned toward the other direction. The result, then, is not 
two powers, but there is one power that is weaker and less intense than 
the two extremes. Being rectilinear and circular, however, are not sus-
ceptible to increase and decrease such that the rectilinear quality of 
[the body] would gradually become circular, or, being circular, become 
rectilinear, and, during the time of that becoming and existing in the 
intermediary state be something neither rectilinear nor curved. The fact 
is that, if what is rectilinear can quit being rectilinear and [can] itself 
become something circular, it would quit being rectilinear and embrace 
the quality of circularity all at once, without it being said that it had 
quit being rectilinear and, voilà!, had gradually become circular, being 
a little too zealous!— or, likewise, it quit being circular to be rectilinear.
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13. This sentence has apparently been transposed and made the last sentence 
of the chapter, but its placement seems more natural here.

(8) The curve found in the arcs [of a circle] does not provide a path-
way from being rectilinear to being circular, nor does being circular 
produce one of them. So, when neither being rectilinear nor being cir-
cular is able to become more or less so, then, likewise, neither are the 
two powers over them so susceptible.   So no power is produced that is an 
intermediate between what is rectilinear and what is circular, and nei-
ther is this collection by way of being a mixture.   So, obviously, in one 
and the same body, there is not simultaneously a principle of rectilinear 
motion and a principle of circular motion. From this and what went 
before, it comes together that, in the body that delimits directions, there 
is a principle of circular motion but no principle of rectilinear motion. 
[  That] is because these two principles are not joined together, and 
[additionally] because it has been proven about that body that neither 
in its entirety nor in its parts can it turn out to depart from its natural 
location, whereas, among the bodies situated in it, there are principles 
of rectilinear motion away from it and toward it.   So, inasmuch as there 
is some direction in nature, there are three kinds of motions: one is 
around the middle, another is away from the middle, and the third is 
toward the middle, <whereas, when you take into account the directions 
by supposition and convention, the motions exceed this number, but they 
are not natural.>13 Having completed the explanation of natural motion, 
it is fitting that we investigate non-natural motion.
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1. Reading   yansibu  with Z and T for Y’s  fa-nasaba (and so/then is related to it).
2. See 4.9.3.

Chapter Thirteen

Accidental motion

(1) Some unnatural motion is said to be essential and some acci-
dental. The accidental [motion] of something   x  does not involve   x  itself 
primarily departing from a   where, position, quantity, or quality.  Instead, 
x  is connected with some other thing   y   so as to accompany it, such that, 
when   y   has some state to which [  x ] is related1 that is replaced, the 
[motion] of   x  is accidental.   As you have learned,2 [accidental motion] 
occurs with respect to the   where and position in two ways.   On the one 
hand, what is said to undergo accidental motion may, in itself, be in 
some place or possess some position and be susceptible to motion, but it 
does not depart its place or position. Instead, it is that in which it 
inheres that departs its place, while that one accompanies it. So, owing 
to the motion of that in which it is, it necessarily comes to be in some 
[definite] position toward which one can point that is different from the 
one in which it was, or it has some other position relative to the directions. 
On the other hand, it might not be of the sort that has a   where or posi-
tion and can undergo motion.

(2) Examples of what accidentally happens to move from a certain 
where or position (that is, the sort that can undergo motion) are [the 
following].   [An example of motion] with respect to the   where would be 
like that which is at rest in a box, maintaining its place, but the box is 
being carried along;   [or], again, someone standing still aboard a ship 
while the ship is being carried along.   [An example] concerning position 
is when our estimative faculty imagines a sphere within a sphere — the 
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one having been attached to the other by either rivets, glue, nature, or 
the like — and the outer sphere moves, such that the relation of its parts 
to the parts of that which surrounds it changes, such that it undergoes 
real motion with respect to position. The inner, attached sphere would, 
in fact, exactly follow [the outer sphere] in that every part of it is 
attached to some part whose relative position is changing.   In that case, 
its relative position would be changing, albeit accidentally, since the 
relative position of the part of the inner sphere to what surrounds it is 
not changing in the way that the relative position of the parts of the 
surrounding sphere are changing in relation to the parts of its place. 
So, if the position is considered only relative to the parts of what sur-
rounds that which is situated in it and what is surrounded by that which 
is situated around it — and, in general, to the parts of what is contiguous 
with that which has a position, whether being in contact with what sur-
rounds (as in the case of the sphere within a sphere) or being in contact 
with what is surrounded (as in the case of the outermost celestial sphere 
relative to that which is inside it with which it is in contact)—then the 
inner sphere has not changed its position.   If the position is not considered 
with respect to what is [immediately] contiguous, but, instead, with 
respect to the directions with which it is parallel and facing, then the 
inner one has essentially changed its position also. [  That] is because the 
parts of [the inner sphere] did change with respect to the [directions] 
that they were facing when that which surrounds [those parts] changed. 
Indeed, it is fitting that the position it has by taking the whole into 
account does essentially change, whereas its position relative to what con-
tains it does not change. Position is of two sorts: one position takes into 
account the whole, while the other takes into account a given thing.
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3. The Arabic   huwāʾ is Avicenna’s preferred term for the element air;   how-
ever, it also can mean   atmosphere.   Since, strictly speaking, it would be the element 
fire that is in contact with the sphere of the Moon such as to move together with it 
(a point that Avicenna will specifically make shortly), as well as the fact that he 
uses the specific locution  al-jaww al-ʿālī (higher atmosphere) later,   higher atmosphere 
seems preferable to  higher air as a translation here.

4. Aristotle’s discussion in his   De caelo 2.7 (esp. 289a19–28) of the celestial 
sphere’s motion producing friction in the upper atmosphere at least suggests this 
position; also see   Meteorology 1.3 (esp. 341a1–2).   It is far from clear whether Aris-
totle in fact held this position, and I have not had the opportunity to check the 
Arabic commentary traditions surrounding the   De caleo and   Meteorology to see if 
this position was ascribed to him.

5. Literally, “something simple on an extended ground.”
6. See 4.10.3.

(3) What we believe about the higher atmosphere’s3 moving together 
with the motion of the sphere of the Moon is of this sort, for that motion 
is not by force, as is supposed.4    That is because, if there were this force, 
it would be the kind that moves the mobile owing to what it encounters 
and what pushes it. Now, when one sphere is around another and then 
is moved, but does not stick to any part of what is below it, but slides 
over a smooth surface,5 not encountering any opposition in the direction 
of its motion such that something standing in its way must get pushed 
back, then nothing precludes the inner one from being at rest while the 
outer one undergoes motion around it, passing along its surface unob-
structed. The cause of the former motion is that any part of the fire you 
posit can have some part of the celestial sphere assigned to it as the 
natural place toward which it moves naturally and at which it rests so as 
to be inseparable from it, [since] it is attached to it  naturally, so that it 
must be inseparable from it (even though the attachment necessitated 
by glue or rivets is separable).   So, when the place moves, there is, insep-
arably connected with it and naturally following it, that which has its 
natural place in it, holding on to what it encounters of it.   So the motion 
of the higher atmosphere relative to the celestial sphere accidentally 
moves with respect to position.   Now, if water, while it is in the air, were 
to attain the natural ordered position that we explained before6 together 
with its attaining the natural position (I mean the natural surrounding 
surface) such that no shuffling about or inclination remains in it, nor 
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7. The reference seems to be to part of Philoponus’s argument in book 1 of 
his   Contra Aristotelem.

8. See, for example, 2.9.18, where the denial of an everlasting force is, at least, 
presupposed.

9. See 4.12.6.

were there any variation in the parts of the earth over which it exists, 
then [the water] would follow the motion of the air in whichever direction 
it was moved.   As it is, though, water does not, for the most, part attain 
the natural place according to the way that is natural; but, instead, 
most of it is still teeming in the lowest region.   Also, there is variation 
from below in some of its parts.   So, when [water’s motion] follows the 
motion belonging to air, its parts in the higher region follow it, but with a 
rippling effect, whereas the noted cause accidentally affects the [water] in 
the lower region, from which it happens to become, as it were, differen-
tiated [into parts].   The higher atmosphere, however, attains the natural 
place in the natural way. So its being inseparable and attached are 
appropriate to it. In contrast, because of mountains and strong winds, 
the air happens to have something additional that requires a differen-
tiation of it into its parts. This explains the case of accidental motion.
From this, then, the calumny that some7 raise comes crashing back 
down. They said: If the motion belonging to fire is forced but is an ever-
lasting motion, then an everlasting force has existed; but this is at odds 
with what you believe.8   If this [circular] motion is natural, but the body 
[under going] it has some other natural motion, like rising, then a simple 
body has two natural motions; but you have denied that.9   This is just 
an instance of a mobile that, [although] it is the sort that can be moved 
essentially, it is [currently] undergoing accidental motion.

(4) An example of something undergoing accidental motion that is 
not the sort that can be moved [essentially] would be something con-
joined [to a body] not as one body to another but as something or other 
existing in the body, whether a form in its material or an accident in 
the body.   So, because of the body, [these forms or accidents] happen to 
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10. In other words, since, for example, my body has certain parts, the form of 
humanity in me or the accident of whiteness in me has certain accidental parts. 
Also, since part of me, namely, my feet, are next to the ground, while another part 
of me, namely my head, is in the air, the form of humanity in me or the accident of 
whiteness in me will accidentally be next to the ground or in the air.

11. This entire sentence does not appear in either Z or T, and only appears in 
two MSS consulted by Y, one dating from the fourteenth and the other from the 
fifteenth centuries, and so both are rather late.

12. While Aristotle briefly discusses accidental motion in   Physics 8.4, nothing 
like the present question is raised there. It is possible that one of Aristotle’s later 
commentators raised the issue, but I have not be able to find anything like the 
present question in the extant commentaries available in Arabic. The issue of 
the soul’s accidental motion is also taken up in Aristotle’s   De anima 1.3; but nei-
ther he nor Themistius (whose paraphrase of   De anima would be the most likely 
source) takes up the question of the soul’s undergoing accidental alteration, which 
is the issue raised here.

have a [general] direction that is specified by pointing toward the 
[body] itself. [  These forms or accidents] also have certain [accidental] 
parts like the parts of the body that are specified in that they are adja-
cent to what is conjoined with the body to which the body [that they are 
in] is adjacent.10   So they happen to have, as it were, a   where   and position 
on account of the body’s   where  and position.   So, when the body comes to 
have some other place, the direction that occurred by pointing changes; 
or, when it comes to have some other position, a state of some given 
part changes, since it happened to that thing like the parts. So it is said 
that it has moved with respect to either the   where or the position.

(5) Now, if the soul is a certain form that resides in the matter of the 
body, then, when the body happens to undergo accidental motion, the 
soul accidentally follows.   The same also holds for the rest of the changes 
that happen to that part alone in which the soul resides. If there is 
some part of the soul that is not conjoined with [the body] in the sense 
of being impressed into the body in which it is, then it does not undergo 
motion, not even accidentally. <Because of this, we judge that the 
human soul is not impressed into matter, since it is not changed by the 
changes that happen to the body, whereas, if it were impressed into it, 
it would be changed by the body’s changing, as is known.>11 It has been 
asked:12   Why is it said of the soul that it accidentally undergoes motion 
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13. Reading   wa-dhālika idhā  with Z (and in close parallel with T’s  fa-dhālika 

idhā) for Y’s  dhāka idh (this one since).

with respect to where, but it is not said of it that it accidentally becomes 
tanned during the body’s becoming tanned ?   Our own response is to say 
that the fact of the matter requires that when the former turns out to 
apply to the soul accidentally, then the latter one does as well (or, to be 
more precise,13 when the tanning is with respect to the primary organ 
itself, in which the soul is), even if one of them is brought about in the 
normal course of things. As it is, though, the locomotion of that in 
which there is the soul (should the soul be impressed [into matter]) 
appears more frequent than the appearance of its other alterations. 
That is because people take it as the norm that when the body leaves 
some target area that is being pointed toward, what accompanies it 
leaves as well, but another instance of pointing toward [the body] will 
pick it out [again] (even should it be an imperceptible feature of the 
body). When a tan comes to be in the body and remains in it, [people] 
are less inclined to notice its coming to be in something else [other 
than the body], and being joined with it, when that [other] thing is 
imperceptible.   It is as if, on account of the idle prattle that they hold —
namely, that everything needs to occupy space—they have decided that 
whatever exists (whether perceptible or imperceptible) needs to occur in 
some space, but that a tan needs only what receives it, not acknowledging 
the existence of anything toward which one cannot point.   So this is the 
reason that the two scenarios are different in the mind of the masses; 
but, since the reason is not necessary, neither is what it requires.
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14. Reading  uʿ ḥkum with Z and T for Y’s  fa-mā ḥakama (what was judged).
15. Reading  al-awwal   with Z and T, which Y (inadvertently) omits.

(6) Since you have now learned the situation with respect to   where 
and position, judge14 the remaining categories in the same way. So 
something is, for instance, said to become black accidentally when it 
itself is not the subject of the blackness. Instead, [the subject] is some 
other body to which it is joined or mixed, whether it is some body in 
which it is an accident or some body that is in itself in the subject but is 
not being considered in itself — like when we say that the building has 
become black. [  That] is because the primary15 subject of blackening is 
not some substance accompanied by the structure. In fact, [the black-
ness] is accidental to the substance accompanied by the structure (if 
this substance is susceptible to blackening), but it might be said of the 
substance, even though it is not a primary subject of blackness. The fact 
is that [blackness’s] primary subject is something in [the substance], 
but not like some part of it — namely, it is the surface.   So it is believed 
that the primary subject of blackness is the surface, and [the blackness] 
belongs to the body on account of the surface.   Since we have addressed 
motion that is accidental, let us discuss non-natural motion that is 
essential — namely, motion that is by force. We’ll then follow that up 
with a note about spontaneous motion.
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Chapter Fourteen

On forced motion and the mobile’s spontaneous motion

(1) As for non-natural motion that nonetheless exists in the very thing 
described as [moving], there are those that are by force and those that are 
spontaneous.   Let us begin by discussing those by force.   We say that motion 
that is by force is that whose mover is external to what is being moved 
and is not something that its nature requires. This might either be some-
thing simply outside of the nature (as, for example, the motion produced 
in dragging a stone along the face of the Earth), or it might be contrary 
to that which is by nature such as, moving the stone upward or heating 
water. Motion also might be outside of nature with respect to quantity 
(as you have learned)1 as, for example, the increase of size brought on by 
inflating or intentionally fattening something up, as well as the deterio-
ration caused by sickness.   As for the deterioration due to old age, in one 
way it is natural and in another not.   It is natural relative to the nature 
of the universe for it is just part of the natural course of events of the 
universe and is necessary. It is not natural relative to the nature of that 
body, but is due to the weakening of that nature and its being ravaged. 
Also, it seems that the recovery that occurs on the critical day is a natu-
ral alteration, whereas that which is not in this way is by a non-natural 
alteration. Likewise, death owing to maturation is natural in one way, 
while [death] by disease and murder is not at all natural.

1. Cf. 4.9.4.
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2. Aristotle at   Physics 8.10.266b27–267a20, and again at   De caelo 3.2.301b23–
30, suggests that projectile motion involves the mover’s imparting an initial motion 
to the projectile and the surrounding medium, such as the air. The initially 
moved air, a1, in turn moves the projectile a bit, as well as putting into motion 
some air adjacent to it, a 2, after which a 2 then moves the projectile, as well as 
setting into motion some more air, a 3, and so on until some final amount of air, 
a n, can no longer set both the projectile and some further air into motion, at 
which point the motion ceases. I have not been able to find in Aristotle’s physical 
writings anything as elaborate as the two suggestions, mentioned here and in the 
immediately following sentence, concerning how the air moves the projectile. 
They may both be attempts by later commentators to flesh out Aristotle’s rather 
bare-bones explanation of projectile motion.

3. This appears to be John Philoponus’s theory of  rhopē, or impetus;   see, for 
example, his   In Phys. 641.13–642.20.

(2) Forced motion with respect to place may be by either pushing or 
pulling, while carrying is more like accidental motion. Forced rotation is 
something composed of [both] pushing and pulling, while rolling some-
times results from two external causes and sometimes from a natural 
inclination together with a forced pushing or pulling.   As for that which 
occurs when [the mover] becomes separated from the mobile — as, for 
example, the projectile or what is set rocking—the learned are divided 
into various schools of thought about it.   Among them are those who 
think that [(1)] it is because the pushed air comes back around behind 
the projectile, at which [point] it comes together with a power that 
presses that which is in front of it forward.2 There are others who say 
that [(2)] there is something pushing the air and the projectile simulta-
neously, but [that] the air is more susceptible to the pushing and so is 
pushed more quickly and thus pulls what is placed in it along with itself. 
Again, others think that [(3)] the cause of that is a power that the mobile 
acquires from the mover, remaining in it for a while until continuous 
collisions with that with which it comes into contact deplete [that power] 
and it becomes worn down.3 So the more it becomes weakened by that, 
the greater the influence of the natural inclination and the collision is 
upon it, until the power becomes depleted; and then the projectile pro-
ceeds in the direction of its natural inclination.
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(3) The supporters of air’s motion [that is, position (2),] say:   It is no 
exaggeration at all that the motion of air can become powerful enough 
to carry along stones and large bodies. Indeed, a very loud sound some-
times brings about an avalanche, and there are mountains that, when 
yelled at, come crashing down to their very bases.   Also, thunder levels 
large buildings and topples small mountains, and a deafening roar splits 
boulders. There are even those people who, by numerous and prolonged 
trumpet blasts, capture fortresses built on summits. [Against position 
(1), they ask]:   Now, how can we say that the air comes back around to 
the rear, coming together in such as way that it presses what is in front 
of it forward? What is the cause of its forward motion when [the air] 
comes together so that it pushes what is in front of it?   [Against position 
(3), they ask]:   How could we maintain that the mover lends some power 
to the mobile?   That is because the power must be either natural, psy-
chological, or accidental. Yet it is none of these, since you [who support 
this position] have maintained that the power producing upward motion 
is in the substance of fire, in the sense of the form, whereas it is an 
accident when it is the stone [moving upward].   So how can a single 
nature be [both] an accident and a form? Also, were the mover to 
impart a power, the action of [the power] would be at its strongest at 
the beginning of its existence and then, thereafter, it should begin to 
fall off. What [we] find, however, is that its action is strongest during 
the middle of the motion. If the cause of this motion, however, is the air’s 
carrying along the projectile, then a cause might be found for that— 
namely, that the air is attenuated by the motion, and so [the projectile] 
moves more quickly, [since] the motion belonging to the projectile more 
effectively pierces through the air through which it is passing. This 
cause, however, is not found in this case [of impressed power].
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(4) There is a group who has maintained [a theory] of engenderment.4 
They claimed that it is of the nature of motion that [another] motion 
be engendered after it, and of the nature of tendency that a tendency be 
engendered after it. They, however, did not deny that the motion ceases 
and then is followed by a state of rest, and then, thereafter, a motion is 
engendered as a result of the tendency. This really is the most atrocious 
of the accounts. [  That] is because what is engendered inevitably is some-
thing that comes to be after not being; but whatever comes to be after 
not being has some originator that is a cause of the coming to be.   Now, if 
that cause is a cause inasmuch as it exists, then the first motion must exist 
together with the second, whereas, if it is [a cause] inasmuch as it does 
not exist, there would necessarily always be some cause of the motion.   If, 
despite that, the cause is the tendency’s continued existence, then why 
do you allow a subsequent state of rest when the principle of the motion 
actually exists as it should and there is no obstacle to the motion, either 
from the mobile or in the distance [to be covered]?   If the tendency also 
does not exist, the discussion about it is the same as the one about motion.

(5) As it is, when we independently investigate the issue, we find 
that the most sound school of thought is of those who think that the 
mobile acquires an inclination from the mover [position (3)], where the 
inclination is what one sensibly perceives when one forcibly tries to bring 
to rest some natural or forced [motion]. In this case, one senses the 
pushing power, which is able to be more or less than another; for some-
times it is greater, while, at other times, less than what5 undoubtedly 

4. The doctrines of  tawallud (engenderment) and    iʿ timād (tendency) were 
standard among many early Mut aʿzilī mutakallimūn;   see, for instance, al-Ash aʿrī, 
Maqālāt al-Islāmīn wa ikhtilāf al-muṣalīn, 300–15.   Al-Ghazālī also discusses the 
doctrine in his   Iqtiṣād; for a translation and discussion, see Michael E. Marmura, 
“Ghazali’s Chapter on Divine Power in the   Iqtiṣād,” Arabic Science and Philosophy: 

A Historical Journal 4 (1994): 279–315; reprinted in Michael E. Marmura, Probing 

in Islamic Philosophy: Studies in the Philosophies of  Ibn Sina, al-Ghazali and Other Major 

Muslim Thinkers (Binghamton, NY: Global Academic Publishing, 2005), 301–34.
5. Reading with Z and T   fa-marratan takūnu ashadd wa-marratan takūnu anqaṣ 

mimmā (for sometimes it is greater, while, at other times, less than what), which is 
(inadvertently) omitted in Y.



    
                ( )
                
                
     .             
               
          .     
               
.              

             ( )
               
              
                



508 Book Four, Chapter Fourteen

exists in the body, even if the body is at rest by force. Furthermore, the 
school of thought of those who think that the air is pushed forward and 
in turn pushes [the projectile] forward has missed the mark. How could 
it have hit the mark, when the discussion concerning the air is just the 
same as the one concerning the projectile?   That is because this air that 
is pushed forward either continues to be moved at the same time that 
the mover comes to rest, or it does not. If it does not continue [to be 
moved], then how does it pass through [the air] carrying [the projectile] 
along? If it continues [to be moved], then the discussion concerning 
[how it continues to be moved] still remains. Next, if [the air] moves 
faster, and thus should penetrate a wall more forcefully than the arrow 
does — for in their view, the arrow penetrates only through the power of 
what causes it to penetrate: namely, from the motion of the air that is 
faster— and yet [ if ] the air is obstructed and deflected by those things 
that stand in its way, then why is the arrow not obstructed and deflected? 
If the reason is that what is adjacent to the tip of the arrow is obstructed, 
while what is adjacent to the arrow’s notch still retains its power, then the 
arrow should be swifter than the air, whereas they maintained that the air 
is swifter. If the arrow is swifter, then the air that is adjacent to the arrow 
should not have enough pushing power to cause the arrow to penetrate 
the wall that stands in its way, if it were not being pushed from behind. 
[  That] is because the arrow’s penetrating the wall cannot be said to be 
like its penetrating the air, for, in their opinion, the air carries and 
pushes [the arrow] along by [ itself ] being pushed [forward]. If that is 
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6. Reading  rusūb with Z and T for Y’s rasūl (messenger), which probably is 
just a typographical error.

7. Reading  ikhtibār  with Z and T for Y’s   ikhtiyār (choice).

from the arrow’s pulling what is behind it in such a way that it turns 
around and pushes what is pulling it, then what is being pulled would 
be pulled with a greater strength than that which necessarily belongs to 
what is doing the pulling.   If this strength is a power or inclination, then 
the claim in favor of that [namely, of an acquired inclination] turns out 
to be the case, whereas, if it is a mere consequence [of its cause], then 
it ceases when its cause ceases.   So, if [the strength] continues, then a 
power and inclination are the cause.   Also, why is it that the things that 
happen to be in this air around the immediate vicinity of the arrow fall 
to the ground, and the air does not carry them along? Indeed, the air 
prevents heavy things that are carried along in it from falling to the 
ground 6 precisely because of the motion’s strength, which [even] uproots 
the heavy thing; and when strong winds rush through tree limbs, they 
break them; and yet it does not carry an arrow along, should it be placed 
in it? !   It would be fitting, then, that this air that moves the large stone 
should be empirically confirmed 7 by small bodies in the vicinity of what 
necessarily produces calm [winds]. These folks presume that when they 
say that the air is moved faster and so produces intervening motions in 
the parts of the air that are straight ahead and [in] the arrow that is 
situated in [those parts], they have said something of consequence;   but it 
is not [so]. That is because this motion might be produced in one part 
after another of the air that is straight ahead. In that case, however, 
the ones that are being moved undergo motion after the mover quits 
acting; but you attacked [this] claim, even if their motion is together. 
Alternatively, [the intervening motions in the parts of the air] might be 
together, and the original mover is either moved together with them or 
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comes to a stop.   If it is together with the motion of the original mover 
such that the arrow must stop after it, and if it is after its motion, then the 
doubt still remains — namely, that there is a motion and a cause by which 
the motion continues to exist that is different from the initial mover.

(6) As for the report that the forced mover increases in power in 
the middle, there is no harm in that when the power is a [mere] posit. 
Also, the motion of the air is of no use in [explaining the varying speed 
of the projectile], since the difficulty still stands. That is because the 
original objector can ask:   Why is it that this air is faster only during the 
middle of the time of the motion? Indeed, if that is because [the air] 
acquires a greater rarefaction as a result of the motion, then it would 
be more appropriate that what is borne along in it is not affected by it. 
[  That] is because [the air] will take up a larger volume and will become 
weaker in strength. Now, what is larger in volume and weaker in 
strength moves slower than what is not like that [when] the imparted 
motion is one and the same.   If the rarefaction under consideration belongs 
only to the air that is passed through and not to what is passing through 
it, then why is this friction in the middle more capable of bringing about 
a decomposition and attenuation than the friction at the beginning? 
Certainly, if either what produces the friction or that which the friction 
acts upon were the same thing during the whole process, then that would 
make sense. [  In that case,] either what produces the friction would be 
like a drill, since it becomes hotter according to how long it is used and 
so is more powerful according to the attenuation, or the influence on 
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8. Reading   yandafiʿu   with Z and T, which would make “mobile” the subject of 
the verb, as opposed to Y’s    tandafiʿu, which would make “motion” (or less likely, 
but still possible, “power”) the subject of the verb.

9. Cf. Aristotle,   Physics 2.4 for the early   endoxa, and then 2.5–6 for Aristotle’s 
preferred account of spontaneity.

what is acted upon by the friction would increase more and more, owing 
to the continuous application of friction to it. In the present case, how-
ever, there is no single thing producing the friction or being acted upon 
by the friction.   Instead, in their view and according to the logical con-
clusion of their theory, [the air] must be moved like a chain being 
pushed forward, where each part that is posited is some particular 
agent producing friction in some particular object. Perhaps the way of 
presenting this cause of the increase in the class associated with power 
is more obvious.   So it could be that, when the friction on the projectile 
occurs over and over again, it is constantly becoming hotter and is still 
becoming hotter while the acquired power is becoming weaker. The 
attenuation acquired by the heating, however, either will correct for or 
counterbalance what is lost by the weakening, as long as something in the 
power remains. So, when the power is successively pounded upon and 
loses its strength, the friction also weakens and reaches a degree at which 
it does not correct for the pounding influence. Still, concerning that, we 
have not completely made up our mind about this cause, even if it might 
be one of the auxiliary causes of the increasing [speed] at the middle.

(7) Since it has become clear how there is forced motion, how many 
kinds [of it] there are, and that all motion results from a certain power in 
the mobile by which it is moved8 whether forced, accidental, or natural—
let us now discuss the motion that is said of what undergoes spontaneous 
motion.   Among the theoreticians, there have been differences of opinions 
and bickering over this issue. [  Yet] this topic does not merit the level of 
scrutiny and dispute that has occurred among them;9 for [the whole of ] 
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10. Omitting Y’s   al-muḥarrik (the mover), which appears only in two MSS 
consulted by Y and does not appear in either Z or T.

that comes down to naming, some having stipulated one meaning [for 
the term], while others [have chosen] another. Each one of them can 
stipulate whatever [sense] he uses without any of them bickering among 
themselves about it. So there are those who stipulate that what is 
being10 moved spontaneously is that whose subject naturally undergoes 
a motion different from that [spontaneous] motion, and yet that [spon-
taneous] motion is not the result of some external cause.   On these 
thinkers’ supposition, plants would be included in the class of what is 
moved spontaneously, whereas the celestial sphere would be excluded 
from what undergoes spontaneous motion. Still others deny that the 
celestial sphere is excluded from that. There are also those who stipu-
late that [the celestial sphere] cannot even undergo motion. In that 
case, if this is taken absolutely, then the celestial sphere is also not 
included among what undergoes spontaneous motion.   If there is added 
to it   it cannot move when it wishes without additionally stipulating that it 
is the sort of thing that can wish, then the celestial sphere would be 
included in it. When it is something that either does not wish at all or 
cannot wish, then the necessary consequent of that need not occur if 
(counterfactually) it were to wish. There are also those who make no 
stipulation except that the motion proceed from an act of volition. You 
are under no compulsion to choose any of the uses, should you wish [not 
to], for it is nothing more than arguing semantics.
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1. See 1.12.2 and 4.9.3.

Chapter Fifteen

The states of motive causes and the interrelations 

between the motive and mobile causes

(1) Since we have discussed at great length what we wanted to say 
about motions and the mobile, it is fitting that we talk about the states 
of the movers. So we say that, falling under the head of   mover, there are 
those that produce motion essentially and others that do so accidentally. 
We have already differentiated the accidental mover in past remarks,1 
explaining in how many ways they occur; and [how] sometimes it is 
something that moves itself accidentally, while at other times it moves 
another accidentally, and sometimes it produces motion naturally, while 
at other times [it does so] by force.   As for what produces motion essen-
tially, some [movers act] through an intermediary — as, for example, 
the one who works wood by means of an adz — while others are without 
an intermediary. [  In the case of ] that which is through an intermedi-
ary, the intermediary might be a single thing or many. Some interme-
diaries are not spontaneous movers, but produce motion only for the 
sake of that which precedes them that set them in motion.   If  [the inter-
mediary] is continuous with the mover, like a human’s hand, then it is 
called an   instrument, while, if it is distinct, it is called a   tool. In practice, 
though, there is often no distinction between the two terms. Other 
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2. See 4.12.

intermediaries spring into motion of themselves but, nevertheless, have 
some other principle producing the motion, on account of which they 
are an intermediary.   In this case, [this other] is most appropriately the 
mover of [the intermediary], although it is a mover as an end (such as, 
for example, an object of love), or the contrary of the end (such as, for 
example, an object of fear that is fled).   Some of [these ends] are movers 
that produce motion inasmuch as they are moved, while others produce 
motion inasmuch as they are not moved. What produces motion inas-
much as it is moved does so by being contiguous with [what is being 
moved]. Its action is completed by its coming to rest, at which point it is 
likewise potentially moved. 

(2) Because it is impossible for an infinite number of bodies to exist, 
it is impossible that there be infinitely many movers simultaneously. 
So it is impossible that every mover be something moved, and so the 
[whole] thing terminates either at some unmoved mover or some first-
moved mover. [That] is because there is no circle in producing motion 
and being moved, or in causing and being caused. [That follows] since 
the circle requires that x be a starting point of y, and y is a starting 
point of x, and so one thing would be prior to what is prior to itself. 
Now, either the principle of the first-moved mover’s motion is in it (and 
so it undergoes motion essentially), or it is distinct from it and not in it. 
As we have said,2 however, there is a principle of motion in every body. 
So if it is distinct and produces motion in a way that conforms with 
what a given principle of bodily motion requires, then either that motion 
proceeds from both [the principle and the body] jointly and yet the prin-
ciple that is in the body can produce the motion alone, or the principle 
that is in the body cannot produce the motion alone. On the one hand, 
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3. See 4.12.
4. The reference may be to   John Philoponus;   cf. his   Contra Aristotelem, frag. 109. 

Unfortunately, Philoponus’s commentary on book 8 of Aristotle’s   Physics, which 
is the primary source for much of the discussion in this chapter, exists only in an 
extremely fragmented state and does not include anything relevant to the issue 
Avicenna is raising here.

if that principle cannot produce the motion alone, then it is not a prin-
ciple of motion in the body. It was said, however, that it was, which is a 
contradiction. Now, you know that in every body there is a principle of 
motion, which we have demonstrated;3 and so, if the principle of motion 
can produce motion alone, then the distinct thing is not some mover 
qua what the motion strives after, but, rather, a mover in one of the [fol-
lowing] ways. It might be inasmuch as it provides the body with that 
principle by which it is moved, and so, through that principle, it moves 
the body.   Alternatively, it might provide [the body] with some other 
power that mutually helps it in producing the motion and is added to 
[the body].   Another possibility is that it might produce motion because 
it is an end and paradigm, or [because it is an] object of imitation, or 
on account of both things.   So, if the distinct thing produces motion in 
generically the same way that the principle of the body’s motion does, 
like its partner, then, if the distinct thing produces motion different 
from the motion consistently produced, it is something acting by force, 
whether a body or not a body.

(3) There was a group4 who said that what moves fire upward is what 
makes the matter to be fire. So, when it makes [the matter] to be fire, 
it makes it something completely prepared for that motion, such that it 
is moved upward after having been in remote potency. One does not do 
himself any favors by insisting on that, however. That is because the 
principle that gives the fire the complete preparedness for that motion 
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5. See 4.14.5.
6. In other words, the cosmos considered as a whole produces motions in all 

the parts within it, which change their position with respect to the cosmos as a 
whole; however, this internal change of position is merely an accidental motion 
of the cosmos considered as a whole (see 4.13.2). The cosmos as a whole does not, 
in itself, undergo any local or positional motion, since (1) it has no natural posi-
tion that it could change (see 2.3.14), and (2) there is nothing outside of it that 
could determine its position, so that, instead, it is what determines the positions 
of everything else (3.14.9–10).

7. See 4.13.2.

might then provide the principle by which it is moved — namely, the power 
by which it is moved (as you have learned).5 If this complete prepared-
ness, in itself, necessitates the emergence into act, then, in itself, it is a 
principle of the motion and a mover, for by   mover  we understand nothing 
more than the thing that is the principle of motion in this way. So it will 
be the Giver of Forms by which a given body is moved, producing motion 
by means of a form, and the form producing motion through itself, with-
out an intermediary. From that, it is not necessary that the form be 
something that produces motion owing to itself, since it produces motion 
as a whole when there is some matter possessing a form of corporeality. 
That is because the universe is not one of the parts. So the body that is 
essentially the universe produces motion essentially while moving itself 
for the sake of that motion accidentally, since it is not something that 
undergoes motion essentially.6 Even if it were something that undergoes 
motion essentially, the universe’s motion — that is, some part of it — 
would not require that it move from its natural location (namely, [that it] 
depart from the universe’s surrounding vicinity. Instead, it would only 
undergo accidental motion, as you have learned;7 and something may be 
an accidental mover of itself.  Now because there is always motion here  —
and the more so since the Heavens are something that has [always] been 
manifested — there is some first mover of infinite power; and, as such, 
[it] is neither a body nor in a body.
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    8. Reading simply  al-mutaḥarrik  with T for Z’s f ī al-mutaḥarrik, which has 
basically the same meaning “whether half of the mover would produce motion 
in the mobile . . . ” and Y’s al-muḥarrik al-mutaḥarrik, which might mean “whether 
half of the mover would move the mover that moved itself,” but may simply be a 
typographical error.

 9. Approximately seven miles (or eleven kilometers).
10. Reading   tamḥīqihi  with Z and T for Y’s   tamḥīqah (?), which is probably a 

typographical error.

(4) We ought now to mention the interrelations between movers 
and mobiles.   Let us posit a given mover, mobile, distance, and time. Let 
us also examine the mover   qua principle of natural motion, principle of 
pulling, principle of pushing, and something that carries; and [let us] 
consider the kinds of interrelations that necessarily follow. Let us also 
posit some mover that has moved some mobile along the [posited] dis-
tance for a given period of time and consider whether half of the mover 
would move the same mobile8 along the [same] distance for a period of 
time half of that, or less, or greater. 

(5) Now, we say that it does not necessarily follow that [half of the 
mover] would move [the mobile] at all, for it might be that what alone 
moves that mobile from its present condition is only the collective power 
of the mover. So, when it is halved, then it can play a certain contributing 
role while not necessarily and inevitably producing motion. An example 
would be the ship that a hundred men can drag two parasangs9 in one 
day. In this case, it does not follow that fifty men must be able to move 
it at all. For this reason, it does not necessarily follow that, when the hum 
of a swarm of bees produces a sound, each bee will produce an audible 
sound. Again, when there comes to be a hollow in a rock as a result of 
a hundred drops [of water], it does not necessarily follow that each drop 
produces some sensible effect. Instead, each drop could have a certain 
contributing role in counteracting the hardness, and so, when the con-
tribution is completed, another [drop] acts in the hollowing process, 
and continuing in that way until a sensible cavity comes to be. There 
are even movers that when halved, do not retain their power, such as an 
animal. With respect to motions that involve inclination, this contribut-
ing factor gradually counteracts the inclination inherent in them until 
a foreign inclination enters into them that the power that is in the incli-
nation cannot eliminate.10



    
   .          ( )
             
 .              
             

         
              :  ( )
                
      < >         
       .          
 < >               
                 
                
                
           .     

.              



518 Book Four, Chapter Fifteen

11. Reading   mutaḥarrik with Z and T for Y’s muḥarrik (mover).
12. Rejecting Y’s conjectural emendation of   li, which would have the sense 

of   “it is not possible for the whole mover to move it.”

(6) When we posit that the mobile is halved, the common opinion is 
that the mover [either] moves the mobile twice the distance in that time 
[or] along the [same] distance in half of that time. In what the indepen-
dent investigator puts forth, however, he does not put much weight in that 
[common opinion]. In the case of the natural mover, it is not true that the 
mover remains in itself when the mobile is halved. That is because the 
natural power is accidentally divided by dividing that in which it is.   So, 
when the mobile11 is halved, then the whole12 of the mover is not moving 
it, but only the half of it that exists in it — that is, unless it is according 
to conjecture and approximation.

(7) As for what carries, the power of the carrier might not be suffi-
cient to cover twice the distance across which the load was carried, even 
if there were no load at all.   In that case, how could it be necessary when 
it is accompanied by half of the weight?   If what carries does so by means 
of a natural motion, then, upon finding its natural terminus, it would 
not pass beyond it with the load.   Also, its natural distance between the 
two natural directions would be double for it only if it began at the 
[very] middle. Again, in the case when the load has a certain inclina-
tion other than the inclination of [what is carrying it], [that contrary 
inclination] slows [the carrier] down. Even then, it is not able to con-
serve this ratio, because the motion of natural things is not uniform 
from beginning to end. The fact is that, whenever it approaches its 
extreme, it moves faster, and so [the mobile’s] state does not remain 
uniform in the two halves, whether with or without a load. 
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13. Reading   fa- iʾnna with Z and T, which is omitted in Y, who conjectures, 
however, that there should be a simple  fa.

(8) The same status of what carries holds for what pushes while 
remaining attached [to what it pushes], whereas what pushes so as to 
produce projectile motion might have a greater effect on what is heavier 
than it does on what is lighter. In that case, it would have a greater effect 
on what is doubled than on what is halved; and so, again, that ratio is 
not maintained. Also, given that the speed does not remain constant at 
its limiting points but is slower at the end of it while, purportedly, the 
middle is stronger, this ratio is not preserved. The same holds for what 
pulls, for what pulls sometimes has the form of what carries by dragging 
[the load].   At other times, it pulls [in the sense of  attracts] through a 
power; but the power emanating from the attracting agent has a limit 
at which its influence on the distant, attracted object terminates and 
beyond which it can have no influence. So it does not necessarily follow 
that, whenever we make a mobile smaller, the mover attracts it [either] 
from a farther place [or] in half the time. It is, indeed,13 the common 
opinion that it moves that mobile in the same way through half the 
distance, but it is not necessary. [  That] is because what is traversed 
during the two halves of the time of the projectile motion (whether 
forced or natural) need not be equal, since you have learned that the 
motion varies with respect to speed.

(9) As for the mover in relation to half the distance, the common 
opinion is analogous to what has been mentioned [namely, that half the 
mover would move the same mobile half the distance], but the fact of 
the matter is as we have reported it. As for half the mover with respect 
to half the mobile, the common opinion is that the ratio is preserved. 
As it is, though, the mover might not be halved so as to preserve its 
power.   Also, it might be slower for the whole to move the whole, for the 
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14. The point is that the ratios between strength and volume need not corre-
spond. Thus, halving the volume may not entail halving the strength; and, in 
fact, it might reduce the strength by more than half.

15. It would seem that Avicenna has in mind Zeno-like paradoxes here; see 
3.3.14 and 3.5.3.

16. Reading   wa-ghayr mutanāhīyah (as well as infinite) with Z and T, which Y 
(inadvertently) omits.

combination and increase of the power might be a consequence of the 
strength [of the whole] whose relation to the strength of the part is 
greater than the ratio of size to size.14 Concerning half the mover in half 
the time, the common opinion is that the ratio is preserved.   According to 
what you have learned, however, it would be more fitting that it is not 
preserved.   Also analogous to what you have learned is the case of bring-
ing about half the motion in half the distance. From the cases of halving, 
you also know those of doubling.

(10) There is still one last school of thought that we have related to 
you on several occasions — namely, that halving by the mover results in 
its not producing any motion and by the mobile in its not being moved.15 
These interrelations among the mover, motion, mobile, distance, and 
time might be considered insofar as they are finite as well as infinite,16 
since when any of these is finite, the others are as well, because a given 
finite part of one parallels a finite [part] of the other. Now, the parts 
comparable to that part must be exhausted whenever an infinite is 
taken in parallel with what is being exhausted of the finite, for, if [the 
finite] continues on, there was not an exact mapping between [the parts 
of the finite and the infinite]. In that case, why would there not be an 
infinite motion in a finite period of time or along a finite space, or why 
wouldn’t the time [of the motion] be infinite while a space is finite?   The 
fact is that one finite thing accompanies another, and, from the map-
ping process, [the finite always] lacks some excess that is in the infinite. 
If there were no excess, and [ if ] instead, the infinite is exhausted with 
the finite in the way that the supposition requires, then the infinite 
would be finite.

※
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Glossary of Arabic–English Terms

eternal1.14.4

for the sake of 1.14.4;  4.15.1

effect1.7.1

influence, to2.8.14;  3.10.passim;  4.12.3

influenced, to be3.10.passim

influence (active)1.6.2;  3.8.3

influence (passive)1.6.2

posteriority1.3.9

posteriority /  posterior1.10.6;  2.2.6;  4.6.4, 8.16,  11.6

later2.10.10,  11.2–4,  12.7,  13.10

instrument4.15.1

earth1.8.2–3;  3.4.10, 5.5, 7.2, 8.8, 
10.13,  14.10;  4.6.4, 9.7

element1.2.3, 2.6, 3.2,  10.7; 
3.4.2, 8.11,  10.2,  12.3
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foundation3.5.8,  10.11;  4.6.7

horizon1.8.2;  3.13.6,  14.9

aggregation3.3.1, 3.3, 4.3, 5.2

aggregate3.3.1,  12.4

God1.13.15

fact that1.8.2

human-ness1.8.4–5

tool3.12.5

first3.6.4–6

instant/now2.1.3, 3.19, 8.22,  12.passim,  13.1; 
3.3.9, 5.8, 5.10,  10.1,  10.5,  

10.10,  11.2;   4.4.1

where1.14.8;  2.1.2, 2.1, 3.10, 3.12,  12.6; 
4.11.2,  11.4,  12.1,  12.6,  13.4

critical day4.9.4,  14.1

luck1.13–14.passim

vapor1.14.4;  3.7.3;  4.10.4

evaporation, to cause1.14.4

evaporation1.14.14

creation, atemporal1.3.2–3;  3.11.1,  11.3

starting point2.1.5;  3.10.5,  11.2
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principle1.passim;  2.9.12; 
3.8.11,  10.11;  4.12.1

  -principle, elemental1.13.5

 -principle, completing1.10.3

 -principle, guiding1.3.11

 -principle, formal2.5.5

 -principle, material2.5.5

 -principle, auxiliary1.3.11

 -principle, final1.3.11;  2.5.5

 -principle, efficient1.3.11,  10.4,  15.6;  2.5.5;  3.11.1

 -principle, emanative4.4.3, 4.5

 -principle, proximate1.11.4;  3.10.15

 -principle, material1.12.4,  15.6

 -principle, preparing1.10.3

Creator3.11.3

body1.5.8,  10.7;  3.12.5;  4.12.2,  13.5

light of reason2.5.8, 6.4

seed1.5.1;  2.3.3

Creator3.11.1;  4.4.3

coolness4.8.18,  10.4
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coolness1.5.8, 6.2;  4.10.1

cooling2.9.20

cold, to become2.3.18

demonstration1.8.2;  3.2.10

simple1.1.15;  2.5.3;  3.10.14;  4.11.7

extension1.5.8, 8.5;  3.13.2;  4.11.9

vision1.8.1

vision, sensory faculty of 3.13.4

slow3.10.5

after2.11.4–5,  12.1

interval2.6.2, 6.4, 7.3–9,  13.3; 
3.2.5, 4.3, 8.5–6, 8.9,  13.2,  14.1

remoteness1.2.11;  2.12.4;  3.11.2,  14.1

suddenly2.13.8

survive1.13.5

between3.2.11

 self-evident3.4.16

separation4.8.13

succession, (follow in)3.1.1, 2.6, 3.9, 4.3

consequent1.10.7
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completeness4.2.6

perfection2.5.5

 -perfection, proper2.5.5

 -perfection, common2.5.5

complete4.2.1

persistence  /  permanent1.12.8;  2.13.7;  3.9.6

 impermanent2.13.7

stable4.9.5

weight/  heaviness1.6.2,  11.2;  2.5.5, 9.21; 
3.10.2;  4.12.2

heavy3.4.14,  13.7;  4.12.2

renew(al)2.8.16,  11.6,  12.4;  3.11.2;  4.9.5

pulling/ attraction1.12.3, 14.7; 3.10.12; 
4.10.2,   11.10,   14.2,   15.4

abstracted1.8.2–3

body3.10.13; 4.11.5

 -simple body4.11.5

 -circular body2.13.3

 -heavenly body1.7.3, 8.2

   -atom1.13.4

corporeity4.12.1
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part2.3.15; 3.5.2, 6.6, 8.11, 10.1

 homoeomerous part3.12.3–4; 4.12.4

  -atom1.4.1, 4.5; 2.13.3; 3.3–5.passim

particular1.7.2

body1.2.2; 3.3–5.passim, 12.5, 13.2

 -simple body3.7.3, 8.3; 4.9.6

 -composite body1.6.3; 3.8.3,10.14

corporeality1.2.2;   2.1.12–13, 6.6, 9.12, 14.9; 
4.11.1, 12.1

combination /
combine, to / collection /
join together, to

1.6.3, 10.7; 
3.4.3, 6.2, 11.6, 12.6

collection2.1.14

combination2.9.11; 3.2.11

whole/total/set1.1.15; 3.6.2, 8.1, 11.5–6

beauty1.12.6

fetus1.14.7; 4.9.4

side4.3.6

genus1.1.3, 5.7, 12.5; 2.1.4; 
3.3.3, 5.2; 4.6.9

 -remote genus4.2.1

 -lowest genus4.3.2

 -highest genus1.10.9; 2.8.2; 4.3.2
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 -proximate genus4.2.1

substance1.2.2, 4.4, 5.8, 14.8; 2.1.2, 3.2, 4.2; 
3.5.6, 10.2, 11.1; 4.9.1

 -eternal substance2.5.2

 -sensible substance2.5.2

 -intelligible substance2.5.2

substantiality1.6.6; 2.8.2

substance, to become4.10.1

lunar node1.1.13

volume1.5.8; 2.6.6, 9.16; 3.12.8

definition1.1.3, 8.7, 12.5; 2.4.1, 9.11

limiting point2.1.6, 1.21, 2.1, 2.4, 10.10, 
12.5, 13.1; 3.6.4, 8.1, 8.3, 
8.9, 9.1, 12.6, 14.1; 4.5.6

 -minor term1.10.7

 -major term1.10.7

 -middle term1.10.7; 3.2.10, 8.6; 4.6.4

delimited1.8.1

 indefinite2.1.4

delimiting2.9.9

convex4.3.6, 6.6

comes to be1.2.12
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coming to be, subject to1.2.12, 2.15

heat1.14.12, 14.14; 2.1.7, 13.4; 4.6.2

motion1.10.2; 2.1–3.passim; 3.9.4, 11.1

 motion, first3.6.3–6

 -motion, circular2.8.8, 13.3; 3.8.4, 14.6, 14.8–10; 
4.6.1–2, 12.7–8

 -motion, voluntary3.13.8

 -motion, natural3.8.2, 8.8–9, 10.2, 12.11, 13.9; 
4.2.6, 3.3, 6.2, 9.5

 -motion, forced2.8.14, 13.3; 3.8.2, 10.2, 10.15; 
4.2.6, 3.3, 6.2, 14.passim

 -motion, curved4.6.10

 -motion, rectilinear2.8.9, 13.3; 3.8.10, 13.9, 14.passim; 
4.6.1

 -motion, local2.1.5–6; 3.6.2, 10.5; 4.5.4

 -motion, qualitative4.5.5, 9.1

  -motion, spontaneous4.9.4, 14.7

moving [something]/
motion, to produce

2.1.12, 1.23

moved, being/
motion, subject to

2.1.23

mover2.1.7; 3.9.6; 4.2.4, 14.1–3, 14.5

 -first mover4.15.2–3

  -incorporeal mover3.10.15

  -unmoved mover4.15.2
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mobile / moved, what is2.1.7; 3.5.1, 6.2; 4.15.6

 -self-moved2.1.15

sensation1.1.8

arithmetic1.8.1, 8.8

determinate2.1.3

conjunction 1.8.2

preservation3.12.1

conservation1.7.2

 true one3.11.9

reality3.9.1

 -subsistent reality1.5.6

real3.6.5; 4.13.2

friction4.14.6

substrate3.3.7, 5.6, 10.14, 11.1

analysis / decomposition1.2.6; 2.6.5, 9.11; 
3.12.2; 4.4.3–4, 14.6

categorical statement2.1.14

predicate1.10.8; 2.10.5

carrying4.14.2

carries4.15.7
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curve1.8.2; 4.3.3, 12.8

space2.5.8, 8.10; 4.10.passim, 
11.1, 11.4, 12.1, 13.5, 15.10

periphery3.14.2

surrounds, what2.9.2

surrounded, what is2.9.2; 3.8.9

transition1.10.2, 14.16

alteration1.5.1; 2.1.4, 2.1, 3.2–3, 3.6; 3.6.9; 
4.2.2, 2.5, 4.4, 5.8, 6.1, 9.1

transmit3.10.12

absurdity3.3.12

contain, to2.3.14, 3.17, 6.1, 7.3, 9.1, 9.9, 9.12

container2.6.2, 9.9, 9.12

life4.9.6

animal1.5.1; 3.12.3

passage / pass, to1.10.2; 2.1.2, 13.3

property1.12.5

property unique to 
the species

2.1.4

line2.5.4, 7.4, 8.10, 9.6, 12.5; 
3.3.7, 6.7–8, 8.1, 13.2; 4.3.6

 -circular line3.5.9; 4.3.6

  -indivisible line3.3.2
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 -rectilinear / straight line3.5.9; 4.3.6

outline1.10.9

light(weight) / lightness3.10.2, 13.7; 4.12.2

declination1.8.2

rarefaction / rarefy1.5.8;   2.3.8, 6.12, 8.20, 
9.17, 9.20–22; 3.8.3, 8.13; 

4.5.6, 6.1, 9.1, 10.1, 14.6

mixture1.12.4

mixture1.4.5; 3.7.3

mixing3.12.4

mixed (with), to be 1.10.6; 4.10.4

mixture1.10.6

creation3.11.5

temperament1.5.7

creator3.11.9

void1.4.1, 4.5, 13.4; 2.6.11, 8.passim, 
9.16; 3.2.7, 7.3, 8.3, 8.13, 

10.8, 14.1; 4.8.10, 11.9

 -interstitial void2.8.22

good / well-being1.12.6, 13.15, 14.9–10, 15.4

 -real good1.10.10

 -apparent good1.10.10, 12.6
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choice / chosen1.7.4, 13.14, 14.11, 15.3

imagery [faculty]1.1.8; 2.1.5, 1.19 

imagination1.1.18, 5.7; 2.9.11; 3.7.3

management1.7.2

interpenetration2.6.15; 3.2.3–5, 4.1; 4.12.2

interpenetrating2.7.6; 3.4.3; 4.11.9

interpenetrate2.5.3, 7.4; 3.3.9, 4.16

perceiving3.6.9

pushing1.12.3; 3.10.12; 4.14.2, 15.4, 15.8

all at once /
instantaneous

2.1.2–3, 3.2, 3.12, 11.6, 12.3, 13.10; 
3.5.8, 6.9; 4.6.3

repulsion4.8.16, 10.4

everlasting2.10.7, 13.7

rotation3.8.4, 10.9, 11.6; 4.2.6, 6.10, 14.2

round1.8.4

circular1.8.2; 2.8.8; 3.13.2; 4.3.7

always, [to occur]1.13.6, 14.8

perpetual1.14.4; 3.10.10, 10.15

diminution / 
deterioration

1.14.5, 14.12; 2.2.1, 3.7–8; 
4.9.4, 14.1

mind1.8.4–5; 2.1.5, 10.5, 13.9; 4.2.2
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deliberation1.14.4, 14.11

ordered position2.6.10, 9.16; 3.7.1, 8.1, 8.11, 
10.6, 14.5; 4.10.3, 11.1, 13.3

arrangement3.4.7

selectively determine, to1.13.6; 3.11.2

womb1.14.7

vice4.6.8

description (definite)2.4.4; 3.2.10

astronomical observation1.8.2, 14.3

wet4.3.6

wetness2.1.9

removal2.6.5, 9.11

elevation1.8.2

composition1.2.19, 3.10, 10.7; 
3.3.8, 4.1, 5.7, 12.3; 4.11.10

composite1.1.11, 3.7, 10.5; 2.5.3; 
3.12.3; 4.11.7

underlying-element1.12.4; 3.10.14

projectile motion2.8.16; 4.12.2, 14.2–6, 15.8

volition1.5.1, 13.6, 15.5; 3.11.2; 
4.9.4, 12.6, 14.7

volitional 2.8.10

interval1.8.1
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time2.1.2, 2.12, 3.12, 3.19, 4.5, 
10–13.passim; 3.1.1, 7.3, 8.6, 9.6, 

9.7, 10.1, 10.10, 11.1, 11.9

  instantaneously4.12.1

process2.1.4

angle3.3.10, 4.11, 5.9, 8.7, 11.4; 
4.5.3

 -acute angle3.3.10, 5.9; 4.5.3

increase4.8.2, 9.4

 numerical increase3.9.1

increase3.10.3

cause1.5.1, 13.1; 4.11.2

  -external cause1.13.2; 3.11.2

 -fortunate cause1.13.4

 -unfortunate cause1.13.4

 -natural cause1.13.4

 -necessitating cause1.13.2; 3.11.2

heating2.9.20, 13.6; 4.2.4

hot, to become2.3.18

fast/speed2.10.9; 3.10.5; 4.3.8

  speed2.8.11, 10.5, 11.1, 12.7; 
3.10.3; 4.3.8, 15.8



Glossary of Arabic -English Terms 537

eternity2.13.7

permeating1.5.7

permeating1.7.2; 3.10.14

surface1.8.4; 2.5.4, 8.10, 9.1, 9.6; 3.2.7, 3.7, 
5.10, 6.2, 8.1, 8.9, 13.2; 4.3.6

 -simple  /  two-dimensional 
surface

3.14.2

 -internal surface2.9.2

  -non-containing surface2.9.1

 -convex surface2.9.2

 -concave surface2.9.2

 -contacting surface2.9.1

blessed1.7.4

flourishing, [ life of]1.7.4, 12.7

down(ward)3.8.10, 13.5, 13.7; 4.3.3

down(ward)1.5.8; 2.5.8; 4.7.2, 9.8, 12.2

rest1.6.1; 2.1.1, 1.19, 4.passim, 8.10, 8.16; 
3.6.6, 8.8, 9.9, 10.13; 4.6.9, 11.6

 -intervening rest2.11.1

 -natural rest3.8.8, 9.4

negation2.12.3

 -negation, absolute2.13.7; 3.6.6, 7.2, 11.6
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procession1.7.3; 2.1.4, 12.3

projection  /
projected path

2.8.8; 3.4.7, 4.10

projecting towards3.13.6, 14.10

heaven1.8.2, 14.3; 2.9.2; 
3.7.2, 8.9, 13.5, 13.7; 4.3.3, 6.4

celestial4.3.8

evil1.7.4

distance / 
spatial magnitude / 
[medium]

1.8.1, 8.11–12, 6.4; 2.10.5, 11.1; 
3.3.4, 3.14, 6.passim, 10.5; 

[2.8.11–12]

sameness2.1.4

coextensive2.5.3, 9.1

flow(ing)2.2.1, 12.5–6

sensible image1.15.6

homogeneous/
homogeneric

1.4.1, 8.2; 2.8.22; 3.8.9, 14.2; 
4.6.10, 9.7, 11.8

individual1.1.4

 -vague individual1.1.9

intensification /
increase / accelerate

2.2.4, 3.2; 3.10.2; 4.2.6, 9.2

evil1.13.15

condition3.11.7

conditional statement2.1.15

law1.10.9
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noble1.8.2

rising1.8.2

co-operative cause/
subclass

1.13.6; 2.12.3

equivocal 1.10.5; 2.2.1

 -equivocation [fallacy of ]1.14.2; 2.9.11; 4.5.7

common1.2.8

 equivocal term1.3.9

occupying3.2.4

occupied3.4.3

transparency3.6.9

transparent4.6.3

transparent3.6.9

following immediately3.1.1, 2.6

intervening 2.12.3

following immediately3.4.8

analogy1.3.9; 2.2.6

analogical2.2.1

figure (mathematical)3.4.4

 -figure two (logic)1.10.7
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shape1.8.1, 10.9, 13.4, 14.8; 
2.3.7, 7.3, 8.10; 4.11.1–4

 -circular shape3.8.5; 4.11.5

form1.5.7

impure mixture4.12.4

pointing3.5.3; 4.13.4

  inherent desire3.10.15

desire2.5.5

 nothing2.8.1

health1.14.10; 4.5.7

co-mate3.4.16, 14.3

collision1.14.3

ascending4.3.2–3, 8.6

solidity / hardness1.13.4; 2.3.7; 3.3.1

craft/art1.9.1, 14.10–11

 metaphysics1.10.6

class1.10.9, 11.4

form1.2.passim, 3.10, 6.2, 9.1, 10.2, 
10.9, 11.4–5, 12.5,  15.4;   2.1.12, 

6.3, 6.5, 9.1, 9.10; 3.6.4, 7.3, 9.2; 
4.4.2, 4.5, 8.11, 10.1, 11.3, 13.5

 -simple form3.12.1
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 -corporeal form1.2.4, 3.2; 3.9.4, 12.1; 4.15.3

 -substantial form1.3.10; 2.3.3

 -specific form1.11.3, 12.5

 -proximate form1.11.3, 12.5

 -quantitative form3.9.4

( )  -perfecting form1.6.7; 3.12.5

 -species form1.9.4

conceptualization2.10.5, 12.3

mystic1.2.23

contrary1.12.2, 12.4; 
2.1.20, 3.4–5, 4.1–2; 3.9.7

contrariness1.2.16

contrariety2.3.3; 4.6.6

contrary / contrariety1.2.16; 3.14.10

contrary, to be3.14.3

compressed4.10.1

compression2.9.21

side3.4.6, 13.2

conjoined4.8.1

distributive attribute4.2.2



542 Glossary of Arabic -English Terms

light3.6.9; 4.4.6

illumination3.6.9; 4.4.6

relation, [category of ]2.1.2, 3.11; 3.11.1

correlative3.11.1; 4.6.4

medical knowledge1.5.6

physician1.5.6, 10.2, 12.2, 12.4

nature1.passim [esp. 1.5, 6.2, 6.5]; 
3.7.2, 8.1; 4.9.5

 -generic nature2.8.3

 -substantial nature2.3.2

 -privative nature2.8.3; 3.3.3

 -universal nature1.13.8

 -specific nature2.8.3; 3.3.3

natural1.7.1; 4.9.7–8

impressed4.13.5

superimpose, to3.4.6

map onto, to /
coincide with, to

2.1.7, 13.1; 3.5.6; 4.6.8, 15.10

superimpose, to3.3.9, 4.8

coincide, made to4.5.2

correspond (exactly) 
with

3.8.1
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coincide3.3.9, 4.8

regularity1.13.6

limit2.1.3, 1.5, 1.20, 2.4, 6.5, 
10.3, 12.2–3, 13.6; 3.2.2, 2.5, 

2.7, 4.9, 6.4–6, 11.1; 4.6.3

course1.5.2

leap3.3.14–16, 4.1

length1.2.2, 8.1; 2.1.12; 3.4.4, 13.4, 14.9

stuff1.2.6

darkness4.4.6

darkening4.4.6

number1.8.3; 2.7.4, 13.6; 
3.1.1, 5.4, 7.3, 8.1, 8.12

 -ordered numbering3.11.9

 -numerable number1.8.3

contributing role4.15.5

preparedness1.2.17, 13.8, 14.13, 15.6; 3.5.2, 
9.3–4, 9.6, 12.5; 4.7.4, 9.7, 15.3

preparatory [cause]2.5.8

privation /
nonexistence

1.2.12–18, 3.4, 3.10, 12.5, 14.12; 
2.4.1, 9.6, 11.5; 

3.9.8, 10.13; 4.2.5, 6.4, 7.4

 -absolute nonexistence2.13.1

source of origin3.12.5



544 Glossary of Arabic -English Terms

breadth1.2.2, 8.1; 2.1.12; 3.4.4, 13.4, 14.9

accident1.2.17, 6.1, 6.4, 10.6; 2.2.1, 4.2, 8.2, 
9.4, 9.12, 10.7; 3.5.6, 10.2; 4.3.1, 3.7

 -primary accident4.3.7

 -consequential accident4.3.7

 -relational accident3.3.1

  -non-relational accident3.3.1

 -necessary accident1.1.1; 4.3.1

  -non-necessary accident4.11.3

better known1.1.4–5, 1.13

resolve1.13.6

limb/organ1.12.3; 4.13.5

bulk/size/massive2.8.14; 3.4.1, 10.2, 10.4; 4.15.9

greater/bulk2.7.4, 8.11

replacement2.5.8, 6.3, 9.9; 4.4.3, 11.3

congealing1.14.5, 14.16

intellect1.1.19; 2.8.3, 9.11, 9.15, 10.5;   4.11.2

intelligible1.10.9; 2.9.4, 10.5; 3.13.7

 -vain intelligible2.8.3

cause1.1.11, 3.12, 8.2, 10.passim, 
12.passim; 2.9.7
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 -simple cause1.12.1

 -remote cause1.12.1

 -particular cause1.12.1

 -temporally originated 
cause

3.11.2

 -motive cause3.9.7, 11.2

 -specific cause1.12.1

 -essential cause1.12.1

 -compound cause1.12.1

 -accidental cause1.12.1

 -material cause1.9.7

 -general cause1.12.1

 -auxiliary cause4.14.6

 -actual cause1.12.1

 -efficient cause1.12.2

 -proximate cause1.12.1; 2.13.4

 -potential cause1.12.1

 -universal cause1.12.1

effect1.1.11; 2.9.7

cure1.5.6, 10.2, 12.4
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embryo2.3.6

dependence relation /
depend, to

1.8.3; 2.13.2

science1.8.passim

 -weights1.8.1

  -spherics1.8.1, 8.8

 -music1.8.1, 8.8

 -optics1.8.1–2, 8.8

 -astronomy1.8.1–2, 8.8

world / universe1.3.6, 13.4; 2.6.15, 13.7

mathematical1.8.2; 2.5.8

upward3.8.10, 13.5, 13.7; 4.3.3

generality1.2.8; 2.10.4

tendency3.4.14; 4.14.4

depth1.2.2, 8.1; 2.1.12; 3.4.4, 13.4, 14.9

antipathetic4.6.2

component, [elemental]1.2.3, 2.6; 3.12.3; 4.11.6

force3.2.7

account / connotational 
attribute / formal aspect

1.15.4; 2.10.5; 3.9.6

 -common notion1.1.7
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impediment1.5.8, 6.2, 13.6; 4.12.1

auxiliary1.10.4; 2.8.16

concrete particular1.1.4; 2.1.5, 8.4, 10.1

nutrition/nutriment2.9.19; 4.9.7

setting1.8.2

innate4.12.6

inherent disposition1.8.4

end1.1.13, 2.7, 10.2, 10.4, 10.10, 
11.1, 11.5; 12.6–7, 13.2, 

14.2, 14.8; 4.15.2

maximal degree3.14.1; 4.6.1, 6.4

 -blameworthy end1.13.15

 -essential end1.13.12, 14.2, 14.16

 -disadvantageous end1.14.3

 -natural end4.9.5, 10.3

 -accidental end1.14.3, 14.16

 -ultimate end1.15.4

otherness2.1.3

change, to1.1.5; 2.3.15, 11.4; 3.11.9

changeable1.2.12
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decelerate4.2.6

individual instance1.14.6

separate, being3.2.11

posit(ing) / supposition2.8.10; 3.2.8, 6.4, 9.3; 4.14.6

unoccupied3.4.3

separation / separate, to3.3.2, 5.2, 6.6

separate, becoming3.9.3

corruption / cessation1.3.2; 2.2.1, 12.2; 
3.7.3, 10.13, 12.8; 4.6.7, 9.4

corruption, subject to2.11.2; 4.4.4

difference (species /
specific) / division

1.12.5; 2.1.10, 5.8, 8.4, 11.1–2; 
3.7.2; 4.1.1, 3.1, 8.13

 -species making 
difference

1.4.5; 2.2.2

discontinuity2.1.10; 3.12.5, 12.8

discontinuous3.2.8

disjunctive [proposition]2.12.3

remnant1.8.2

virtue4.6.8

actuality / act /
action / actual

1.3.8, 10.2, 13.2; 
2.1.2–3, 2.6, 3.18; 4.6.5

 -divine action1.14.14

 -first actuality1.2.8
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  remote in actuality2.1.22

 -absolute actuality2.3.2

  proximate in actuality2.1.22

passivity/passion1.5.1; 2.1.2, 2.1, 3.18; 4.3.7

agent1.1.13, 2.7, 3.11, 10.2, 11.1, 11.5, 
15.3; 2.5.5; 3.5.2, 10.1, 10.4

patient3.10.1

fragment, to3.3.16, 4.11–12

fragmentation3.12.6

fragmented3.9.3

celestial sphere2.1.20, 3.4, 3.13–15, 10.8, 10.12; 
3.10.10, 11.6, 13.5; 

4.7.4, 11.9, 13.3, 14.7

 -outermost celestial 
sphere

2.3.14–15, 6.17; 4.13.2

concept2.2.6

up(ward)1.5.8; 2.5.8; 4.7.2, 12.2

emanation4.4.3

emanation3.11.4; 4.10.4, 10.6

emanating1.13.8

convex / convexity3.2.7; 4.3.8

contraction 1.5.8

before2.11.4–5, 12.1
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opposition3.14.10

opposition1.8.2

quantity (determinate)3.4.1, 5.4

power3.11.1

magnitude1.4.4, 8.1, 8.4;   2.7.4, 11.2;   3.1.1, 
4.1, 5.4, 6.6, 7.3, 8.1, 12.4;   4.3.8

measurement/
measure, to

2.9.11, 11.4

supposition3.10.8

supposition3.10.8

eternal3.11.4

prior (by nature)1.1.4

priority1.3.9

prior / priority /
antecedent

1.10.6–7; 2.2.6; 4.6.4, 8.16, 11.6

 -causal priority2.9.7

premise1.4.3, 10.7; 2.10.5; 3.11.7

 -conjunctive premise1.4.3, 10.7

earlier2.10.10, 11.2–5, 12.7, 1310

stable2.1.1

proximity1.2.11; 2.12.4; 3.11.2, 14.1

proximate1.5.6
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 non-proximate1.5.6

conjunction1.1.11

force1.14.3; 4.11.2

forced1.14.3

force / agent acting 
by force

1.5.6; 2.8.15

divisibility2.2.1; 3.5.7, 9.1, 12.6

divisible2.10.2, 11.2; 3.8.11

 indivisible2.10.2

intention1.13.10; 4.9.4, 12.5–6

 -secondary intention3.9.7

 -natural intention1.14.8

intended1.7.4, 13.6, 13.10; 2.1.3; 4.10.3

derive2.4.2

proper1.5.8

dimension / diagonal /
diameter

2.6.2, 6.6, 8.2; 3.1.1, 4.6, 8.6

traversal2.1.7, 12.5, 13.1; 3.6.1, 9.6; 
4.2.2, 4.1–2, 5.8, 9.5

discontinuity3.6.6

discontinuity2.8.10, 9.3

interrupted /
discontinuous part

2.11.6; 3.6.6
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concave/concavity3.2.7; 4.3.6, 3.8, 6.6

gradually2.12.3, 13.10

  seldom, [to occur]1.13.6

general rule4.3.8

possession2.4.1

coercion4.11.2

arc3.8.4; 4.5.3, 6.7, 12.8

syllogism1.4.3, 10.7; 2.9.9; 3.11.7

category2.1.2, 2.passim, 3.1

subsistence/
underlying thing

1.3.8, 7.1; 2.3.8

subsist, to make / sub-
sistence (to bring about)

1.6.2; 3.5.6; 4.6.4

subsist, to1.6.2

rectilinear / straight1.8.2; 3.13.2; 4.2.5, 3.3

subsisting2.11.2

rectilinear4.3.7

 -linear extension2.12.1

potential / potentiality / 
potency / power / faculty

1.1.6, 3.8, 5.3, 10.2; 2.1.2, 3.7, 
4.4, 8.6, 9.11; 3.10.2, 11.1, 12.5; 

4.7.4, 11.10, 12.1, 14.3

 impotence2.3.7

 -divine power1.5.7
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 -remote potential1.12.3; 4.15.3

 -attractive power2.8.20–21

 -motive power2.8.14, 8.20; 3.11.2; 4.8.11

 -volitional power4.9.6

 -absolute potentiality2.3.2

 -nutritive faculty4.9.7

 -active power1.5.7

 -acquired power4.12.2, 14.2, 14.5

 -proximate potential1.12.3; 2.12.1; 4.6.5

 -inclinatory power1.5.7

multiplicity2.12.7; 3.10.5

many / multiple2.7.4; 3.4.1, 5.2

 for the most part, 
[to occur]

1.13.6, 14.8; 3.12.3

condensation /
condense

1.5.8; 2.3.8, 6.12, 9.17, 9.20–22; 
3.8.3; 4.5.6, 6.1, 9.1

falsity3.3.12

sphere4.3.8, 8.4, 13.2

sphere1.8.2

broken up, to be2.8.10

eclipse1.1.13, 8.2, 13.9; 3.11.6
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whole / universe1.7.2; 2.3.15; 3.8.9, 8.11, 9.1, 10.1, 
11.5, 13.5; 4.11.6, 14.1, 15.3

 -each one2.3.15; 3.11.6, 11.8

 unified whole3.2.8

universal1.7.2, 12.5; 2.1.7

universal /
collective kind

1.1.6, 3.6; 3.12.8; 4.10.2, 11.8

quantity1.5.8, 8.1; 2.1.2, 8.2; 3.1.1, 11.6

 -continuous quantity1.4.4

quantity2.6.6; 3.7.1, 9.3, 10.3

perfection1.14.9; 2.1.3, 2.3, 2.6, 4.4; 4.7.2

 -first perfection1.2.22; 2.1.3, 1.6, 1.20, 4.4, 9.10; 
3.9.6; 4.2.3

 -second perfection1.2.22; 2.1.5, 1.20, 4.4

 -potential perfection1.2.22; 2.1.5, 1.20

perfection1.3.8; 4.9.1

perfectible1.2.12–13

planet1.8.2

generation1.3.2; 2.2.1; 3.7.3, 10.13, 12.8

place1.5.8, 6.2; 2.3.10, 3.14, 
5–9.passim, 11.1; 3.2.2, 6.2, 
8.2, 12.5; 4.10.2, 11.passim

 -natural place3.10.13;     4.8.11,  10.2,  11.8,  12.1,  13.3
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generation2.13.1; 3.12.3

generable / subject to 
generation

1.2.12, 2.15, 13.5; 4.4.4

quality1.5.8, 14.8; 2.1.2, 3.7

quality3.12.5; 4.8.13

reason why1.8.2

  why question1.14.14

concomitant1.1.1; 4.3.7

inter-connected3.10.11

adhere / inseparable1.4.2; 2.9.7

necessary concomitant /
inseparable

2.9.7; 4.13.3

cohesion3.1.7

cohere3.2.9

attenuation4.14.6

  spontaneously1.13.1, 13.14

coincide3.2.3

contact / encounter2.8.15; 3.2.3–5, 3.9, 4.1

 terminus ad quem 
(towards which)

2.1.12, 1.20; 3.14.10; 
4.2.5, 3.2, 5.5, 8.1

 that with respect 
to which [aristotelian 
category]

2.1.12; 4.3.1, 7.2
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 terminus a quo 
(from which)

2.1.12, 1.20; 3.14.10; 
4.2.5, 3.2, 5.5, 8.1

essence1.2.17, 4.2, 6.1, 10.5, 10.9, 11.2, 
11.5, 15.4; 2.5.1, 8.4, 13.3; 

4.3.1–2, 11.4

when2.1.2, 3.12

paradigm4.15.2

duration2.10.10, 13.7; 3.10.2

dimension /
extension

1.2.2; 3.7.3, 13.2; 4.3.6

 un-extended3.6.6

matter1.2.3, 2.6, 3.2, 6.6, 7.1, 
9.1,  10.passim, 12.4, 15.4; 

2.11.6; 3.8.13, 9.2–3; 4.3.7

 -prime matter1.9.4

 -determinate matter1.9.4

 -proximate matter1.11.3

a lot4.2.4

extension /
uninterrupted

2.3.4, 13.7; 4.6.10

uninterrupted2.11.6

patient1.5.6

mix4.12.7

mixture, [elemental and 
humoral]

1.2.19, 6.5, 8.4, 10.7; 
3.10.14, 12.2; 4.4.3, 5.7

humoral temperament1.2.19, 10.7
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 -humoral balance1.5.8

mixing4.11.10, 12.7

contiguity3.2.2; 4.1.3, 6.2

contiguity2.11.1, 12.1; 3.2.5; 4.1.3, 5.8

contiguous2.12.4; 3.2.2, 3.9

fetus2.3.6

simultaneous2.11.5

together, being3.2.11

simultaneity1.10.6; 2.10.4, 10.10, 13.7

possibility3.11.1, 11.5

 -absolute possibility2.12.1; 3.12.3

situated2.1.8

plenum2.8.5–6, 8.23; 3.8.13, 10.8, 14.2

habit/disposition1.14.11; 2.3.7; 4.4.3

 -momentary disposition4.10.4

hindering/obstacle1.5.6, 12.3, 13.6; 3.4.16; 4.9.6

impossible3.3.12

sperm4.9.4
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rippling effect4.13.3

water1.3.3, 8.3–4, 12.4; 
3.6.4, 7.3; 4.10.1, 10.4

inclination1.5.6, 6.2; 2.5.5, 8.14–15;
 3.4.14, 10.2, 10.15; 4.3.9, 8.11, 
8.16–18, 10.4, 11.9, 12.passim, 

13.3, 14.2, 14.5, 15.5, 15.7

plant1.5.1; 3.12.3

conclusion1.10.7

proportion / ratio2.8.12;   3.4.1,  10.1,  10.4;   4.12.2,  15.7

interrelation / ratio3.10.7; 4.3.9, 14.passim, 15.4–9

evolution  /  development1.13.5, 14.5

vague1.1.9

semen1.2.19, 5.1, 11.5, 12.4, 14.7; 2.3.3

 speculative theologian3.13.3

organization4.4.5

order/system1.8.2, 14.5, 14.9; 3.10.11, 14.5

 -regulative order1.10.9

tone1.8.1; 4.2.4

soul1.5.6, 7.4, 11.2, 14.9, 14.11; 
2.3.7, 8.15, 10.5, 12.7, 13.1; 3.12.5, 

12.5; 4.9.6, 12.5–6, 13.5

 -animal soul1.5.3; 4.12.5
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 -celestial soul1.5.3

 -vegetative soul1.5.3

principle of animation4.9.6

beneficial1.12.6

deficiency1.14.12

fall short of3.10.7, 10.9; 4.5.2

decrease2.3.2

deficient4.2.6

point2.5.4, 8.10, 9.6;   3.2.2, 3.7, 
4.9, 5.6, 6.7–8, 7.2, 8.1

locomotion / transition2.12.5; 3.11.2; 4.2.4, 3.4, 6.1, 12.1

locomotion / transition2.5.4, 13.3, 13.6; 4.12.1

augmentation1.5.8; 2.2.1, 3.7–8; 
3.6.9, 8.2, 8.13; 4.6.1, 9.1

extremity2.6.2, 8.10, 9.1, 12.3, 12.5, 13.6; 
3.4.11, 5.6

finite1.4.2; 3.1.1, 7–9.passim; 4.15.10

 infinite1.4.2; 3.1.1, 7–9.passim; 4.15.10

  actual infinite3.8.passim

  potential infinite2.3.2; 3.5.1, 9.2

fire1.8.3, 11.2, 14.16; 
3.6.4, 7.3, 10.2, 10.10
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species1.1.3; 3.7.2; 4.6.9

specificity3.5.2

descending4.3.2–3, 8.6

crescent1.8.2

geometer1.8.1; 3.10.8

geometry1.8.1–2, 8.8; 3.5.9

being4.2.1, 3.6

air1.3.3; 3.6.4, 7.3, 8.8

 ( ) higher atmosphere4.13.2, 13.3

disposition /
configuration

1.2.16–17, 10.9, 13.2, 13.4, 14.3; 
2.8.2; 3.6.4; 4.5.6

 -fixed disposition2.11.2

  -unfixed disposition2.11.2

disposition, to produce3.9.4

predisposition /
disposition, to have

1.2.17, 15.6

material1.2.3–6, 3.10, 6.6, 11.5; 
2.3.3, 6.3, 6.5, 7.6, 9.1, 9.11; 3.9.4

 -prime matter1.3.7, 9.1

sinew / chord1.12.2; 4.5.3, 6.7

necessary2.9.7
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 properly necessary2.9.15

 -necessarily to exist2.9.15

affirmative proposition2.10.12

possession, [category of ]2.1.2, 3.17

existence1.4.2, 11.2; 2.2.1, 2.3, 2.6, 
5.1, 11.5; 3.11.4

 reality, in(to)2.1.5; 3.11.6

 possible existence3.11.1, 11.8

 absolute existence2.13.1

 fixed existence3.11.2; 4.2.2

 exist, to necessarily2.1.5; 3.11.4

 impossible existence3.11.1

 necessary existent1.4.2

direction / directional 
side / location of 
contact / side

2.8.9, 8.16, 13.3; 
3.2.1, 4.8–9, 13–14.passim; 

4.8.11, 10.2, 13.4

advance/advancing2.1.2–3

unity1.8.3; 2.2.3; 3.5.2, 6.5, 9.5; 4.2.2

unit/one1.8.3;   2.13.6;   3.4.1, 4.4, 
5.2, 8.1, 9.5;   4.2.1

juxtaposition2.11.1, 12.1, 13.2–3; 3.11.2

intermediate / mean3.2.11; 4.9.2, 12.7
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intermediary1.5.6; 4.2.5, 15.1

medium2.8.16

description / attribute1.2.17, 3.8

continuity / continuous / 
continuum

1.8.1; 2.1.3, 1.10, 11.6, 12.5; 3.1.1, 
2.10, 3.1, 4.1, 4.3, 6.2, 6.6; 4.2.4

 -unified continuity4.8.14

 -discrete continuity4.8.14

continuous2.8.10

connection2.12.1

position1.8.2; 2.1.2, 3.13–16, 5.8, 
9.15, 11.1;   3.2.25, 4.1, 7.1; 
4.6.1, 6.11, 11.1, 12.1, 13.4

subject (logical)1.10.7; 2.10.5

hypothetical3.6.5

location2.8.10; 3.8.7; 4.7.4, 10.2, 12.1

 -universal location3.8.8

subject1.2.3, 2.5, 8.4, 10.7, 12.4; 2.1.12, 
3.4, 3.7, 9.12, 11.2; 3.11.9

 -remote subject1.12.4

 -particular subject1.12.4

 -proximate subject1.12.4; 4.6.5, 6.7

 -universal subject1.12.4
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univocity1.3.9; 2.2.1

univocal(ly)2.2.1; 4.3.8

chance1.13–14.passim

congruent3.6.4

moment1.3.6; 2.10.1, 10.10; 3.5.10, 11.7

pause3.4.14; 4.8.13

rest, coming to  /
dependent, to be

3.6.6, 11.7

engender1.13.4; 4.14.4

adjacent (immediately)2.12.1; 4.13.4

 giver of forms1.10.3; 4.15.3

estimative faculty2.1.14

estimative faculty1.8.7; 2.5.8, 9.11

dryness4.11.5–6

dry4.3.6
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Subject Index

References are to book.chapter.verse (or paragraph # )

abstracted ( mujarrad  ), 1.8.2–3, 8.6–7; 
2.2.7

absurdity (muḥāl  ), 2.13.3; 3.3.12
acceleration (ishtidād  ), 4.2.6
accident (ʿaraḍ ), 1.1.3, 1.15, 2.2, 2.5, 

2.17, 4.4, 5.6, 6.1–2, 6.4, 8.1–3, 8.8, 
9.1–2, 10.6, 10.9, 11.4, 12.5; 2.1.9, 2.1, 
3.2–3, 4.2, 5.1–2, 8.2, 9.4, 9.12, 10.7, 
13.2; 3.3.7, 5.2, 5.6, 10.2; 4.2.2, 3.1, 
3.7, 10.4, 11.3, 13.6

consequential (ʿa. tābiʿ  ), 4.3.7
necessary (ʿa. lāzim), 1.1.1, 6.2, 7.1; 

3.2.10; 4.3.1, 6.5
non-necessary (ʿa. laysa lāzim), 4.11.3
non-relational (ʿa. ghayr muḍāf  ), 3.3.1
primary (ʿa. awwal  ), 4.3.7
relational (ʿa. muḍāf  ), 3.3.1

accidental efficient cause, builder 
example, 1.12.2, 12.8

accidental end. See end, accidental.
accidental motion, boat example, 

1.12.5
action (  fiʿl ), 1.13.2; 2.1.2, 2.6, 3.18

divine (  f. illāhī  ), 1.14.14
actuality (  fiʿl ), 1.2.8, 3.8, 10.2; 2.1.2–3, 

1.6, 1.22, 3.2; 3.9.2; 4.6.5
absolute (  f. ṣirf ), 2.3.2
first (  f. awwal ), 1.2.8
proximate in ( qarīb min f.), 2.1.22
remote in (baʿ īd min f.), 2.1.22

agent (  fāʿil ), 1.1.14, 2.7–8, 2.11, 3.11, 
10.2, 11.1–3, 11.5, 12.2–3, 15.3–4, 
15.6; 2.5.5; 3.5.2, 10.1, 10.4

acting by force ( qāsir), 1.5.6; 2.9.20

aggregation(s) ( taʾlīf   ), 3.3.1, 3.3, 3.12, 
4.3, 5.1–2, 12.4

air (huwāʾ), 1.3.3; 3.6.4, 7.3, 8.8
ambient, 1.12.3

all at once (duf ʿ ah), 2.1.2–3, 3.2, 
3.12, 11.6, 12.3, 13.10; 3.5.8, 6.9; 
4.6.3

Almagest, 1.8.2
alteration (istiḥālah), 1.5.1, 10.7–8; 

2.1.4, 1.6–7, 3.2–4, 3.6–8, 4.6; 3.6.9, 
12.8–9; 4.2.2, 2.5, 4.4, 4.6, 5.8, 6.1, 
7.4, 8.1, 8.4, 9.1, 10.4, 14.1

corporeal, 4.9.1
forced, 4.10.1

always [to occur] (dāʾim), 1.13.6, 14.8
analogy (tashkīk), 1.3.9; 2.2.1, 2.6
analysis (taḥlīl ), 1.2.6; 2.6.5, 9.11
Anaxagoras, 1.4.1n.14, 14.5n.11, 3.12.4, 

12.5
ancients, 3.7.1
angle ( zāwiyah) 

acute ( z. ḥāddah), 3.3.10n, 5.9; 4.5.3
horn, 3.3.10n.3; 4.5.3  
intersecting (  z. taqāṭuʿ ), 3.8.7
right ( z. qāʾimah), 3.4.11, 11.4

animal (ḥayawān), 1.5.1; 3.12.3
animation, principle of (mutanaffis), 

4.9.6
ant and sandal. See Zeno’s paradoxes
Antiphon, 1.6.6, 9.1
appendages, additional, 1.7.1, 7.4, 13.8, 

14.12; 4.9.8
Appendices (al-lawāḥiq), 4.12.5  n.9
arc (qaws), 3.8.4; 4.5.3, 6.7, 12.8
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Aristotle, 1.2.10n.6, 3.9n.9, 5.5n.6, 
5.5n.7, 6.6, 7.3n.6; 2.1.2n.2, 1.2n.3, 
1.3, 2.1n.2, 1.2n.3, 1.3, 2.1n.2, 2.5, 
3.7n.8, 6.2n.4, 6.4n.6, 6.9n.8, 8.8n.14, 
8.20n.30, 10.8; 3.8.6n.11, 12.8n.9; 
4.12.6n.10

Posterior Analytics, 1.1.4n.7, 10.8n.12
Categories, 1.1.4n.8, 14.8n.5; 2.3.17n.18
Metaphysics, 1.4.1n.2, 10.2n.2; 

2.3.15n.17
Generation and Corruption, 1.4.5n.11; 

2.9.17n.29
Nichomachean Ethics, 1.14.11n.8; 

4.6.9n.9
arithmetic (ḥisāb), 1.8.1, 8.8
ascending (ṣāʿid), 4.3.2–3, 8.6
astronomical observation (raṣdīyah), 

1.8.2, 14.3
astronomy (ʿilm al-hayʿ ah), 1.8.1–2.8
atmosphere, higher (huwāʾ [   jaww] ʿalī), 

4.13.2, 13.3
atom (  juzʾ lā yatajazaʾu), 1.4.1, 4.5, 13.4; 

2.13.3; 3.3–5 passim
infinite in number (  j. ṣaghīr lā 

yatajazaʾu), 1.13.4
sheet of (  j. lā yatajazaʾu), 3.4.4

atomism, 3.3–5 passim
mustard seed example, 3.3.5, 5.4–5

attenuation (talṭīf   ), 2.9.21; 4.14.6
attraction (  jadhb), 1.14.7; 2.8.20, 8.25, 

9.20; 4.10.2, 11.10
augmentation (numūw), 1.5.8; 2.2.1, 

3.7–8; 3.6.9, 8.2, 8.13; 4.6.1, 9.1

bad planning, 1.13.15
beauty (  jamāl), 1.12.6
beginning, temporal, 3.11 passim
being (huwīyah), 4.2.1, 3.6
beneficial (nāfiʿ), 1.12.6
better known (aʿ raf  ), 1.1.7, 1.15, 4.3; 

2.10.6
by intellect, 1.1.1–4, 1.6–7, 1.16
by nature, 1.1.1–4, 1.6–7 1.13, 1.14, 

1.16
bile, purging, 1.12.2, 12.7
blessed (saʿ īd), 1.7.4
body (  jism/ jirm /badan), 1.1.1, 1.7, 2.2–3, 

2.5, 2.12, 2.15–16, 5.8, 6.1, 7.4, 10.7, 
14.12; 2.1.13–17, 5.3, 6.11, 7.3, 7.6–7, 
8.2, 8.10, 9.1, 9.10, 9.12, 9.20; 3.2–5 
passim, 8.1, 8.11–13, 9.4, 10 passim, 

12.5–6, 12.8, 13.2; 4.3.6, 10 passim, 
11 passim, 12 passim, 13.4, 13.5, 
15.2–3, 15.5

circular, 1.13.3; 2.13.3; 3.8.5
composite, 1.6.3; 3.8.3, 10.14; 4.9.6
growing, 2.5.7; 4.9.4
heavenly, 1.7.3, 8.2–3
simple, 1.8.2, 14.9; 2.5.3, 6.7; 3.7.3, 

8.3; 4.9.6, 11.5
six directions of, 3.13.4–5

bone, 3.12.3
Book of  Demonstration, 1.1.13, 8.7
breadth (ʿarḍ), 1.2.2, 8.1; 2.1.12; 3.4.4, 

13.4, 14.9

camelthorn, 1.12.7
categorical statement ( ḥamlī), 2.1.14
category (maqūlah), 1.3.9, 4.3, 2.1.2–2, 

1.24, 2 passim, 3 passim; 4.7.4, 13.6
cause (sabab /  ʿ illah), 1.1.11, 3.1, 3.12, 5.1, 

8.2, 10 passim, 12 passim; 2.9.7; 
4.11.2

accidental, 1.12.1, 13.9, 14.9, 14.12
auxiliary, 1.8.18, 10.4; 2.8.16; 4.14.6
compound, 1.12.1, 12.3
efficient, 1.5.6, 10.1, 10.4, 10.8, 11.1–2, 

12.2, 13.10, 13.12
essential, 1.12.1, 13.13, 13.15
essentially ordered, 3.11.2
external, 1.5.1, 13.2; 2.8.4; 3.11.2; 

4.9.6, 11.2, 12.5, 14.2, 14.7
final, 1.10.1, 11.1, 15.6
general, 1.2.10, 12.1, 12.3
material, 1.9.7, 10.8, 11.4, 12.4, 15.6; 

2.9.7
motive, 2.8.23; 3.9.7, 10.10, 11.2
natural, 1.13.4
necessitating, 1.13.2; 3.11.2
potential, 1.12.1, 12.8
proximate, 1.10.6, 11.3, 12.1, 15.4; 

2.13.4
specific, 1.12.1
temporally originated, 3.11.2

cave, companions of the, 2.10.8
celestial sphere (  falak), 2.1.20–22, 

3.4, 3.13–17, 7.2, 8.10, 10.8–9, 
10.12; 3.10.10, 11.6, 13.5, 13.8–9, 
14.9–10; 4.2.4, 6.4, 4.3, 7.4, 11.9, 
13.2–3, 14.7

outermost (   f. aʿ lá), 2.3.14–15, 6.17; 
4.13.2
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chance (ittifāq), 1.13–14 passim
going to market example, 1.13.2
rain example, 1.14.4, 14.14
threshing-floor example, 1.14.4

change (taghayyur), 1.1.1, 1.5, 1.6, 2.2, 
2.12, 2.14, 2.16, 3.5, 5.3, 6.1; 2.3.2–6, 
3.11, 3.14–16, 11.4–5, 13.6–7; 3.2.11, 
6.2–4, 2.8–9, 9.3, 11.9; 4.5.5, 5.8, 7.4, 
8.3, 13.5

choice (ikhtiyār), 1.7.4, 13.14, 14.11, 15.3
chord (watar), 4.5.3, 6.7
circle, 3.4.4, 7.2, 13.3; 4.6.8

great, 3.14.9
circular (mustadīr), 1.8.2; 2.8.8; 3.13.2; 

4.3.7
circumference ( ṭawq  / muḥīṭ ), 3.4.5, 7.2, 

13.3
coercion (qahr), 4.11.2
coincide, 3.2.3, 3.9, 4.8, 5.6; 4.5.2, 6.8
cold, to become (tabarrud ), 2.3.18;  

see also coolness
collective kind (kullīyah), 3.12.8; 4.10.2, 

11.8
collision (taṣādum), 1.14.3
color, 2.1.8, 13.4; 3.7.3; 4.13.6
combination (  ijtimāʿ  ), 1.6.3, 10.7; 2.9.11; 

3.2.11, 4.3
coming to be (ḥādith), 1.2.12, 2.15
completeness (tamām), 4.2.1, 2.6
component, [elemental] (ʿunṣur), 1.2.3, 

2.6; 3.12.3; 4.11.6
composite (murakkab), 1.1.11, 3.7, 6.3, 

10.5; 2.5.3; 3.12.3; 4.11.7, 11.10
composition (tarkīb), 1.2.19, 3.10, 10.7; 

3.3.8, 4.1, 5.7, 12.3; 4.11.10
compression (inḍighāṭ), 2.9.21; 4.10.1
concavity (taqʿīr), 3.2.7; 4.3.6, 3.8, 6.6
conceptualization (taṣawwur), 1.1.2, 7.2; 

2.8.4, 10.1, 10.5, 12.3
conclusion of syllogism (natījah), 

1.10.7
concomitant (lāḥiq), 1.1.1; 3.2.10, 6.0, 

12.6, 13.1, 14.9; 4.3.7, 11.1;  see also 

necessary concomitant
concrete particular (ʿayn), 1.1.4; 2.1.5, 

8.4, 10.1
condensation (  takāthuf  ), 1.5.8; 2.3.8, 

6.12, 9.17, 9.20–22; 3.8.3; 4.5.6, 
6.1, 9.1

condition (sharṭ), 3.11.7
conditional statement (sharṭī), 2.1.15

cone, 2.8.11
configuration (hayʾah), 1.13.4, 14.3; 

2.8.2; 4.3.6, 5.6
congealing (iʿ qād), 1.14.5, 14.16

egg example, 1.14.5
salt example, 1.14.5

conjunction, 1.1.11, 8.2
consequent, [logical] (tulūw), 1.10.7
conservation (istiḥfāẓ), 1.7.2
constituent, simplest (basīṭ), 3.12.2
contain, to (ḥawá), 2.3.14, 6.1
container (ḥāwī), 2.6.2–5, 6.14, 9.9, 9.12
contiguity (mumāssah / tamāss), 2.11.1, 
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