
1

19. Pacidius to Philalethes1 Aiii78
[October 29-November 10, 1676]

Editorial Preface
Leibniz wrote this dialogue at the end of his second trip to England, on board a ship in the

Thames estuary in London. He was bound for Holland, where he would meet with various
celebrated intellectuals —the mathematician Jan Hudde in Amsterdam, the microscopists Jan
Swammerdam and Antoni van Leeuwenhoek in Amsterdam and Delft, and Spinoza in The
Hague— before travelling on from there to take up his court appointment at Hanover. He had
been offered passage on a yacht that Prince Ruprecht von der Pfalz was sending to Germany via
Rotterdam for a cargo of wine, and having boarded ship on October 29, 1676, sailed two days
later only to have to wait four days for the loading of cargo in Gravesend, and six days more at
Sheerness in the mouth of the Thames for good weather.2

It is not known exactly why or for whom the dialogue was written, although it appears to be
connected with a plan for an encyclopedia that Leibniz had drawn up earlier in the year, entitled
“Guilielmus Pacidius's On the Secrets of Things”.3 The sixth and seventh articles of this plan are
the two labyrinths later mentioned in the Preface to the Theodicy:  “(6) The first labyrinth, or, on
fate, fortune and freedom. (7) The second labyrinth, or, on the composition of the continuum,
time, place, motion, atoms, the indivisible and the infinite.” After this description of the second
labyrinth, Leibniz had written then crossed out “in a word, concerning the Metaphysics of
Motion”.4 This suggests that the Pacidius Philalethi might have been a partial execution of article
7. For on the rough draft L1 of the dialogue was the subheading S. Dial. Mot. (“or, A Dialogue
on Motion”), and in the margin of the fair copy l was Prima de Motu Philosophia (“A First
Philosophy of Motion”), which I have taken to be the intended subtitle.

In the draft Leibniz had initially named the interlocutors Pacidius, Polybius, Terentius and
Gallutius; he first changed Polybius to Charinus and Terentius to Theophilus towards the end of
the dialogue (from p. 558, line 5), and subsequently altered the names throughout.

Pacidius is a pseudonym that Leibniz used for himself on occasion. It probably derives from
pax, pacis (peace) and dius/divus (divine), making it a rendering of his first name Gottfried into
Latin.5 Charinus is introduced as “a young man from a distinguished family, who was
nonetheless inquisitive and keen to learn, who had enlisted in the army at a tender age, and had
become famous for his outstanding successes.” But an earlier version of this description is more
revealing:  “Now it happened that there had arrived in Paris a young German, intelligent and
eager to learn, who, having served in the army with honors and success, being skilled in both
tactics and the art of siegecraft, had touched upon the first elements of Arithmetic and
Geometry.” In this connection it is worth noting that Leibniz's friend and younger compatriot in
Paris, Ehrenfried Walter von Tschirnhaus (1651-1708), was a young nobleman from Saxony,
who arrived in Paris in August 1675 after having served as a volunteer in the Dutch army for a
short time during 1672-3; previously he had attained great skill in algebraic analysis in Leiden,
where he had become a notoriously avid Cartesian. If the character is modeled on him,
“Charinus” could be a play on Tschirnhaus' name. The third character, Theophilus, is described
as an older gentleman and a close friend of Pacidius's, a wealthy retired businessman.
Conceivably, Leibniz might have modelled this character on his host in Paris, Johann Friedrich
Sinold (called Schütz, d. 1692);6 but too little is known about his private life in Paris for this to
be suggested with any confidence. Lastly, the description of Gallutius, the medical expert who
was not a professional physician, conforms to what we know about Günther Christoph
Schelhammer, 1649-1716, another of Leibniz's circle in Paris, and a lifelong friend whose
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controversy with Sturm prompted Leibniz to intervene on his side with De Ipsa Natura
(“Concerning Nature Itself”) in 1698, and whose publications included a book on hearing (De
Auditu, Liber 1, Leipzig 1684), and a manuscript “Novae institutiones medicae” (“New
Principles of Medical Instruction”);7 but again, the identification is pure conjecture.
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529    Pacidius to PhilalethesL1

A First Philosophy of MotionL2

When I was with some distinguished men recently, I asserted that the Socratic method of
discussion, as expressed in the Platonic dialogues, seemed to me outstanding. For not only are
souls imbued with the truth through familiar conversation, but one can even see the order of
meditation itself, which proceeds from the known to the unknown, provided each person replies
for himself when asked an appropriate question, with no one suggesting the right answers. When
I had made this claim, they asked me to try to revive so very useful a thing by producing a
specimen, which, by that very experiment, would show minds to be endowed with the seeds of
all knowledge. I excused myself at length, confessing that this matter was more difficult than
might be believed. For it is easy to write dialogues, just as it is easy to speak rashly and in no
particular order; but to compose a speech in such a way that truth itself might gradually shine out
of the darkness, and knowledge might grow spontaneously in the soul, this is really only possible
for someone who has himself gone into the reasons very carefully on his own, before taking it on
himself to teach others.

My friends cleverly got around me resisting in this way by encouraging me:  they knew I had
been thinking about motion for a long time, and that I had come prepared with that argument.
Now it happened that there had arrived a young man from a

530 distinguished family, who was nonetheless inquisitive and keen to learn, who had enlisted in the
army at a tender age, and had become famous for his outstanding successes. As his judgement
matured with the years, he had touched upon the elements of geometry, in order to marry some
learning to the vigor of his soul. Every day he sensed that Mechanical Science was failing him,
and that in the majority of writings on this subject nothing was related but a few commonplaces
about the lifting of weights and the five powers, as they are called, whereas the foundations of a
more general science were not established. Nor, he complained, were sufficiently accurate
precepts laid down concerning impact and collision, increases and decreases of force, the
resistance of a medium, friction, stretched bows and the so-called elastic force, the flow and
undulations of liquids, the resistance of solids, and other everyday matters of this kind. My
friends brought this young man to me, and set things up so that I gradually became ensnared in a
conversation of the kind I had so often praised. This succeeded for them in such a way that,
having used up all my excuses in vain, I finally decided to give in to their excited enthusiasm for
everything.

Charinus (this was the name of the new arrival) was brought to me by Theophilus, an older
gentleman ready with an outstanding judgement for every argument. Having spent the flower of
his youth in business, where he had procured wealth and honors, he had decided to dedicate the
rest of his life to peace of mind and worship of the Divine. A man with a kind of inner sense of
solid piety, he was consumed with the study of the common good, on whose increase he had
often pinned his hope, and on which he had stinted neither wealth nor labor. I had a close
friendship with him, and enjoyed his company. At that time, by chance, we were having a long
conversation about the State, and the unreliable records of histories, which corrupt the simplicity
of deeds with fictitious accounts of their causes, as he was brilliantly showing to have happened
in business transactions he had been involved in.
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Now, I saw that along with Theophilus and Charinus there had come that most distinguished
of men, Gallutius, who, being very accomplished in experimental work, was an expert on the
individual properties of bodies. In fact he was especially admired for his skill in medicine, and,
famous for his successes, he used to give out remedies

531 whenever friends demanded them, although he was a stranger to the name and profession of
medical doctor, and to all profit. So, on his account, there being no objection from Theophilus, I
changed the topic of conversation from the State to Philosophy:

Pacidius:  What you say, Theophilus, about civil history being corrupted by people who think up
hidden causes for conspicuous events, is something that becomes even more dangerous in
natural history, as Gallutius here has often complained.

Gallutius:  I have certainly often wished that observations of nature, especially histories of
diseases, could be presented to us unadorned and free from opinions, as are those of
Hippocrates, and not accommodated to the opinions of Aristotle or Galen or somebody
more recent.8 For we will only be able to revive philosophy when we have laid solid
foundations for it.

Theophilus:  I do not doubt that the royal road is through experiments, but unless it is leveled out
by reasoning we will make slow progress, and will still be stuck at the beginning after
many generations. For I am amazed at how many excellent observations we have that the
doctors have accumulated, at how many elegant experiments the chemists have performed,
at what an abundance of things the botanists or anatomists have provided, which
philosophers have not made use of, nor deduced from them whatever can be deduced. But
if they were to do so, perhaps they would have in their power many of the things they
complain they are lacking.

Pacidius:  But there does not yet exist a technique in natural philosophy for deducing whatever
can be deduced from the data, as is done according to a definite order in Arithmetic and
Geometry. For geometers, when a problem is proposed, see whether they have enough data
for its solution, and pursuing a certain well-tried and definite course, spend a long time
unfolding all the conditions of the problem until from among these the one they were
looking for drops out of its own accord. Once people have learnt to do this in natural
philosophy, (which will only be when they have learned to meditate), they will perhaps be
surprised that many things were unknown to them for so long —which should not be put
down to the laziness or blindness of their predecessors, but to their desertion of the true
method, which alone sheds light.

Charinus:  If I may be allowed to offer an inexpert opinion on such matters, I would declare that
the transition from Geometry to Physics is difficult, and that we need a science of motion
that would connect matter to forms and speculation to practice —something I learned from
experiments of various kinds in my early military training. For I was often unsuccessful in
trying out new machines and other delightful tricks of the trade, because the motions and
forces involved could not be drawn and subjected to the imagination in the same way as
figures and bodies
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532 could. For whenever I conceived in my soul the structure of a building or the form of a
fortification, to begin with I would reinforce my wavering thought with tiny models made
of wood or some other material. Afterwards when I was more advanced I was content to
represent solids by plane drawings; and finally I gradually evolved such a facility of
imagining that I could picture in my mind the whole thing complete with all its numbers,
and could form vivid expressions of all its parts, and contemplate them as if they were in
front of my eyes. But when it came to motion, all my care and diligence were of no use,
and I could never reach the point where one might comprehend the reasons and causes of
forces by the imagination, and form an opinion about the success of machines. For I always
became stuck at the very beginning of an incipient motion, since I had noticed that what
must come about in the whole of the remaining time must somehow already happen at the
first moment. But to reason about moments and points, I had to admit, was indeed beyond
my grasp. This is why, let down by my reasonings, I was reduced to relying on my own and
other people's experience. But this experience often deceived us, as often as we had
assumed false causes for the things we had experienced instead of the true ones, and had
extended the argument from them to things which to us seemed similar.

Pa.:  You relate this very clearly, Charinus, and being accustomed to judging abilities, it is easy
for me to tell from this what can be expected of you if you get the right guidance.9 For I am
glad that you have learnt with great effort from your experience that forces and motions are
not subject to the imagination, something which is of great importance in true philosophy.
What you say, on the other hand, about the need for a doctrine of motion in natural
philosophy is very true, but it is not opposed to the things I said above about establishing
Logic before everything else. For the science of general reasons, immersed in “intermediate
natures”, as the ancients called them10 —i.e. immersed in figures (which are incorruptible
and eternal per se), as if they have assumed a body— constitutes Geometry. If the same
science is taken together with the perishable and corruptible it constitutes the

533 science of changes or motions, concerning time, force, and action. And so just as an
outstanding philosopher of our timeL3 rightly said that Geometry is Mathematical Logic,11

so I will boldly declare that Phoronomy is Physical Logic.

Ch.:  You would do me a great favor, Pacidius, if you could throw some light on this matter for
me.

Ga.:  It has been ages since you promised us your meditations on motion:  it is time for you to
satisfy our expectation, unless you would prefer us to force open the chest where you keep
your papers!

Pa.:  Instead of the treasure they say is in it, you will only find ashes; instead of elaborate works,
a few sheets of paper and some poorly expressed vestiges of hasty reflections, which were
only ever saved for the sake of my memory. So if what you wanted from me was worthy of
your consideration, it was up to me to name the day.

Th.:  After so many interruptions, the debtor had better be ready, unless he wants to get himself a
bad name.



6

Ga.:  We struck up this friendship for the sake of getting at the truth, but you know, Pacidius,
that in doing something for a friend you cannot go beyond what it is in your power to do.
But just how much this is, we will leave to your discretion, so that you can see how
generous we are. That is to say, we shall be content with a partial solution; only make sure
it isn’t in vain that we’ve brought you Charinus burning with enthusiasm.

Ch.:  Allow me to add my own entreaty to the demands of my friends:  I do not insist on a
completed work or continuous discussion, but I do insist that instructions be given me in
the course of the discussion as the occasion requires.12

Th.:  Remember, Pacidius, what you have often preached to us about the Socratic Dialogues:
what is stopping us now from finally learning their utility by example, unless perhaps you
rate Charinus below Phaedo or Alcibiades,13 to whom he is inferior neither in ability, nor
spirit, nor fortune.

Pa.:  I see that you have come prepared and equipped to get around me. What am I to do when
some of you are threatening me with the law, while others are attacking my slowness with
imprecations that are no less powerful? Let it be done as you decide; I surrender myself to
your will. But whatever follows will be at your risk, since I do not want to prejudice this
either with my own opinions (which I cannot even remember enough of in such a hurry) or
with the Socratic method (which requires careful thought); everything else redounds to you,
Charinus.

Ch.:  Why is that?

534 Pa.:  Because you will teach yourself, since this is the Socratic method.

Ch.:  How can I learn from someone who doesn't know?

Pa.:  You will learn from yourself, and not from someone who doesn't know, for you know more
things than you can remember. I shall merely provide you with the occasion for recalling
what you know, and then for inferring from this what you do not know. As Socrates said,
when you are heavy with child and in labor, I shall be there in the role of midwife.14

Ch.:  It's a heavy thing you are demanding of me, that whenever I would have concealed my
ignorance by remaining silent, I should instead betray it in the discussion.

Ga.:  If we are to believe Pacidius, you will be surprised at your knowledge.

Ch.:  Important though my teacher Pacidius is to me, my consciousness of myself is more
immediate.

Pa.:  Charinus, you have not yet experienced what you can do by yourself; sometimes you have
to try your luck in order to know how highly you ought to rate yourself.
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Th.:  Come on, Charinus, put yourself in our hands, and stop coming between your usefulness
and our desire.

Ch.:  I give in —though at the risk of losing the opinion you may have had of me. For however
low this may have been, it will certainly fall even lower as a result of this experiment. But
it is only natural not to want to fail. Therefore I will readily comply, so that you may judge
me according to how things go, provided that you come to my assistance when I get stuck
and give me the opportunity to make progress.

Pa.:  This we shall do, as far as we are able. Only please answer when I ask my questions. Since
it has been proposed that we should treat the subject of motion, please tell us, Charinus,
what you think motion is.

Ch.:  How can I tell you at the outset what I thought we would hardly be able to root out in the
process of a great deal of hard work?

Pa.:  Haven't you ever thought about motion?

Ch.:  That's exactly the same as asking whether I've used my senses and reason.

Pa.:  So tell us what you see in your mind's eye when you think about motion.

Ch.:  It is difficult to recollect it all at once and explain it on the spur of the moment.

Pa.:  But try anyway:  there is no risk of making an error, for whatever you say you understand
motion to be, it will be precisely that; provided that in the process you do not tag on
something that is not contained in the notion you assumed.

Ch.:  That is for you to look out for. I believe motion to be change of place, and I say that there is
motion in that body which changes place.15

Pa.:  Well done, Charinus, you have been generous and open in displaying for us straightaway
what I was scarcely hoping to wrest out of many lines of questioning. Only make sure that
your service is complete.

Ch.:  Do you then think something further should be added?

Pa.:  Not at all, when we have understood what you have said.

Ch.:  What on earth could be clearer than ‘change’, ‘body’, ‘place’, or ‘being in’ something?16

535 Pa.:  Pardon my slow-wittedness, which prevents me from understanding things that seem very
clear to other people.

Ch.:  Please don't make fun of me.
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Pa.:  Charinus, I implore you to persuade yourself that nothing could be further from my
intentions, and that in professing to be at a loss I am quite sincere.

Ch.:  I'll try to explain my opinion if you will put the questions.

Pa.:  All right. Do you not think that a state of change is a sort of state of a thing?

Ch.:  Yes, I do.

Pa.:  Different from the earlier state of the thing before the change, when everything was still
intact?17

Ch.:  Yes.

Pa.:  But also different from what it would be after the change?

Ch.:  Undoubtedly.

Pa.:  I am afraid this throws us into some difficulties.

Ch.:  May I ask what they are?

Pa.:  Will you permit me the choice of an example?

Ch.:  You do not need to ask permission.

Pa.:  Isn't death a change?18

Ch.:  Undoubtedly.

Pa.:  I understand it to be the act of dying.

Ch.:  And so do I.

Pa.:  Is someone who is dying alive?

Ch.:  That's a puzzling question.

Pa.:  Or is someone who is dying dead?

Ch.:  This I see to be impossible. For to be dead means for one's death to be past.

Pa.:  If death is past for the dead, then it will be in the future for the living, just as someone who
is being born is neither about to be born nor already born.

Ch.:  So it seems.
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Pa.:  Therefore it is not the case that someone who is dying is alive.

Ch.:  Agreed.

Pa.:  So someone who is dying is neither dead nor alive.

Ch.:  I concede this.

Pa.:  But you seem to have conceded something absurd.

Ch.:  I do not see the absurdity yet.

Pa.:  Doesn't life consist in some particular state?

Ch.:  Undoubtedly.

Pa.:  This state either exists or it doesn't exist.

Ch.:  There is no third alternative.19

Pa.:  We say that anything in which this state does not exist is lacking life.

Ch.:  Yes.

Pa.:  Isn't the moment of death the moment at which someone begins to lack life?

Ch.:  Why not?

Pa.:  Or is it the moment at which he ceases to have life?

Ch.:  Precisely.

Pa.:  I am asking whether life is absent or present at that moment.

Ch.:  I see the difficulty, for there is no reason why I should say one rather than the other.

Pa.:  Therefore you must either say neither or both.

Ch.:  But you have blocked this way out for me. For I see well enough that a given state is
necessarily present or absent, and cannot at the same time be both present and absent, nor
neither present nor absent.

Pa.:  What, then?

Ch.:  Yes, what?, otherwise I am stuck.
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Pa.:  What if I am too?

536 Ga.:  Is this how you desert us, Pacidius?

Pa.:  I have often admitted that there are great difficulties concerning principles.

Ga.:  Why have you led us onto such slippery ground if you cannot support us when we fall?

Pa.:  But it was important to acknowledge the difficulty.

Th.:  If I know you, Pacidius, you did not remain the least bit calm before you satisfied yourself,
for today is not the first time you've come across this difficulty:  so it is high time you aired
your own opinion to us.

Pa.:  If I were to oblige you, my friends, I would be shipwrecked in port before I even made it to
the open sea.

Th.:  Why is that?

Pa.:  Because I would have violated the laws of the Socratic method, which I am attempting
today for the first time with your encouragement.

Th.:  I, for one, would not want that to happen.

Pa.:  In that case you should not wish for my opinion. It is for Charinus to discover the truth with
my encouragement, not to ask me what I have discovered. For we ought not to begrudge
him the fruit of this method, or the pleasure of success.

Ga.:  Please go on, so we can begin to taste the fruits you mention.

Pa.:  I shall try, by asking next:  tell me, Charinus, do you think that some people are dead who
used to be alive?

Ch.:  This is certainly the case, however we may keep on arguing.

Pa.:  Did life end for them at some time?

Ch.:  Yes.

Pa.:  So was there some last moment of life?

Ch.:  Yes, there was.

Pa.:  Again, Charinus, do you think that some people used to be alive, who are now dead?
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Ch.:  This is certain, too, but it is the same case as before.

Pa.:  Suffice for it to be certain. So did a state of death begin for them?

Ch.:  Yes.

Pa.:  And there was some first moment or beginning of this state?

Ch.:  Yes.

Pa.:  There remains this one thing for you to answer me:  is the last moment of living the same as
the first moment of not living?

Ch.:  If nothing is to be asserted but what we understand for certain, then I definitely would not
dare to seriously maintain this.

537 Pa.:  Congratulations, Charinus, on having learnt the by no means inconsiderable art of doubting.
For here (I must confess) I wanted to make a test of your judgement. But tell me, please,
what made you so wary at this point?

Ch.:  I saw that you wanted to infer that if there was a moment in common to the living and the
non-living, then the same person would be simultaneously living and not living, which I
acknowledge to be absurd.

Pa.:  Do you think my inference would have been right?

Ch.:  I do not think it can be resisted.

Pa.:  What, therefore, do you feel about an opinion from which an absurdity necessarily follows?

Ch.:  That it is absurd.

Pa.:  Therefore it is possible for two moments, one of living and the other of non-living, to
follow one immediately after the other?
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Ch.:  Why not, when this is also possible for two points? I find this comes to mind most
conveniently when I can set the thing before my eyes in some fashion. So let a perfectly
rounded sphere C be placed on a perfectly flat table AB. It is clear that the sphere does not
cohere with the plane, and that they have no extrema in common, otherwise one would not
be able to move without the other. On the other hand, it is clear that there is no contact
unless it is at a point, and there is some extremum or point d in the sphere that is no
distance from the extremum or point e of the table. So the two points, d and e, are together,
although they are not one point.

Pa.:  Nothing plainer or more appropriate could be said.

Th.:  I remember that Aristotle, too, distinguishes the contiguous from the continuous in such a
way that those things are continuous whose extrema are one, and contiguous whose
extrema are together.20

Pa.:  In the same way, therefore, we will say with Charinus that the state of being alive and that
of being dead are merely contiguous, and have no extrema in common.

Ch.:  It is very polite of you to cite me as the author of what you have brought into being in my
soul.

Pa.:  I have already told you that you owe your opinions to yourself, and the occasions for them
to me. But this will be confirmed in the larger view, although it is the same through the
stages.

Ga.:  To be clear, then, I would like to know whether you think anything of particular moment
can be deduced from this.
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Pa.:  If I didn't know who you were, Gallutius, I would have been surprised you hadn't asked me
this long ago. For I know that otherwise, to men who are versed in the investigation of
nature and the light of experiments, these things seem either

538 foolish or at any rate useless. But you will acquiesce, I believe, upon considering that when
principles are at stake nothing ought to be regarded as insignificant.

Ga.:  Actually, I am not such a stranger to abstract matters that I do not recognize that the
elements of all the sciences are tenuous things, like the first threads of a larger warp. It is
just that since I know you usually build a road to larger concerns gradually, I was expecting
to get a foretaste of this which would throw light on the things you have said and are about
to say.

Pa.:  I cannot satisfy your desire at this point, Gallutius, and nor ought I to if I could. I cannot do
so because, just as hunters do not always chase a certain designated wild animal, but are
often content with whatever prey they come upon, so we should force ourselves to snatch
up truths as they come. It will never be unprofitable for a certain truth to be caught, and
when we have collected a large enough number of them, and have drawn up reasons for
them and have reviewed and digested our work, then at last we may hope to obtain a
greater treasure. Besides, it is not just by my judgement that this conversation is connected
together, but Charinus' too:  my lines of questioning are to be met with appropriate replies.
If, then, I really could already set before your eyes a précis of the future course of this
discussion, even with you judging it when you have heard me, I ought not to:  for
sometimes we are glad to be disappointed, and an event has greater charm when it is not
anticipated. You know that pedlars delight the most when, with the eyes of the onlookers
turned the other way, they pull something unexpected out of the bag as if out of nothing.

Ga.:  With this hope we shall not interrupt any further.

Pa.:  I therefore return to you, Charinus. We concluded that a state of change is impossible.21

Ch.:  Yes, we did, if the moment of change is assumed to be the moment of a mediate or
common state.

Pa.:  But don't things change?

Ch.:  Who would deny it?

Pa.:  Then change is something.

Ch.:  Of course.

Pa.:  Something other than what we have shown to be impossible, namely a momentaneous state.

Ch.:  Yes.

Pa.:  Then does a state of change require some stretch of time?
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Ch.:  So it would seem.

Pa.:  Can something partly exist or not exist?

Ch.:  You should explain what you mean by this more clearly.

Pa.:  Can the truth of some proposition increase or decrease over a certain stretch of time, in the
same way as water gets hotter or colder by degrees?

Ch.:  Certainly not. I think a proposition is either at once wholly true or wholly false
539 —for now I understand your question. For example, whilst water is hot even if it is getting

hotter and hotter, there must still be one moment when it changes from being not-hot to
hot, or vice versa, just as there must be a moment when a line changes from being straight
to oblique.

Pa.:  Therefore we have again come back to the momentaneous state of change, which appeared
to be impossible.

Ch.:  I don't know how we have fallen back into the difficulties we had escaped.22

Pa.:  If the wealth of two people differs by only one penny, could one of them be regarded as rich
without the same judgement being made about the other?

Ch.:  No, I do not believe so.

Pa.:  Therefore a difference of one penny does not make one rich or poor.

Ch.:  Not in my opinion.

Pa.:  Nor would the gain or loss of one penny make a rich person not rich, or a pauper not poor.

Ch.:  Not at all.

Pa.:  Therefore no one can ever become rich from being poor, nor become poor from being rich,
however many pennies are given to or taken from him.

Ch.:  Why is that, may I ask?

Pa.:  Suppose a penny is given to a pauper. Does he cease to be poor?

Ch.:  No.

Pa.:  If another penny is given him, does he cease to be poor then?

Ch.:  No more than before.
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Pa.:  Therefore he does not cease to be poor if a third penny is give him?

Ch.:  No.

Pa.:  The same applies to any other one:  for either he never ceases to be poor, or he does so by
the gain of one penny. Suppose he ceases to be poor when he gets a thousandth penny,
having already got nine hundred and ninety-nine; it is still one penny that removed his
poverty.

Ch.:  I can see the force of the argument, and I'm surprised I was deluded like this.

Pa.:  Do you admit, then, that either nobody ever becomes rich or poor, or one can become so by
the gain or loss of one penny?

Ch.:  I am forced to admit this.

Pa.:  Let us transpose the argument from discrete to continuous quantity:23 for example, if a point
A approaches a point H, then at a certain time it will turn from not

540 being near to being near, as at B, for instance. Shall we not conclude by the same argument
as a little while ago that either it never gets near to H, or it does so by the gaining of one
inch, such as FB?

Ch.:  Yes.

Pa.:  But couldn't we have substituted for the inch a hundredth or thousandth of an inch, or any
other part, however small?

Ch.:  We could, without affecting the force of the argument.

Pa.:  Therefore we could have substituted a part smaller than any named by us?

A. C.
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Figure 2
Ch.:  Of course.
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Pa.:  If it is the hundredth part CB of the inch FB that makes the near into the not-near, then it is
not the whole inch which does this.

Ch.:  Of course not:  for the first ninety-nine parts FC have not yet made the point near.

Pa.:  Then it is clear that the gaining of an inch only makes the not-near into the near because it
contains the last hundredth of an inch.

Ch.:  And by the same token, the last hundredth CB does not make it near except by virtue of its
last part B.

Pa.:  But isn't the last part a minimum?

Ch.:  Yes it is, for if it were not a minimum, then something could be removed from it, leaving
intact whatever produces the nearness.

For suppose that the last part of CB is not the minimum B but a straight line [DB]:24

this line would not make the near into the not-near of its own accord, but by virtue of some
other still smaller part of itself, EB.

Pa.:  Therefore we hold that either there is no way for something to become near properly and of
its own accord, or something turns from being near to being not-near by the addition or
subtraction of a minimum, so that there are minima in reality. Now can a minimum in place
be completed in anything other than a minimum of time?

Ch.:  No, otherwise in part of this time part of the place would be completed, but a minimum has
no part.

Pa.:  Therefore, again, it is clear that the state of change in the present example (from
541 remoteness to nearness) is momentaneous.

Ch.:  Yes.

Pa.:  Therefore our former difficulty has returned, whether the state of change should be ascribed
to the last moment of the earlier state or the first moment of the later state.

Ch.:  I think I have finally found a way out. For I would say that it is composed from both, and
that although it is usually called momentaneous, it in fact contains two moments:  just as a
place of contact, which is said to be at a point, contains an extremum of each of the bodies
that are touching.

Pa.:  You have spoken correctly, and consistently with what you said above, so that I have no
objection to this opinion of yours.

Ch.:  So we have reinstated in nature the change we recently proscribed, as if by postliminy.25
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Pa.:  Provided only that we maintain it to be the point of contact or aggregate of two opposite
states, and not a kind of entity distinct from the quality or state itself, nor indeed a mediate
state or transition from potential to act or from privation to form, as the philosophers
commonly seem to conceive change and motion.

Ch.:  So now I shall be allowed to define motion as a change.
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Pa.:  Then you must admit that the motion of a body such as GH from AB or 1G1H towards EF
or 3G3H is composed of the last moment of its existence in the place AB from which it is
moved, together with the first moment of its existence in the next place it is moved to.
Now, Charinus, please specify for me the next place it goes to.

Ch.:  I will designate any place CD or 2G2H for you.

Pa.:  But I did not ask for just any place, but the next one.

Ch.:  I see well enough that in order for it to be the next one, the interval AC would have to be a
minimum.

Pa.:  Or else the moving body must get from the place AB to the place EF by a leap, so that it
does not go through all the intermediate places (e.g. CD).

542 Ch.:  And this is impossible.

Pa.:  It certainly seems so. But please tell me, isn't the motion continuous?

Ch.:  What do you call continuous in this context?

Pa.:  By this I mean that the motion is not interrupted by a rest at any time, that is to say, that it is
able to last in such a way that the body GH does not exist in any place (equal to itself), such
as AB, CD, EF, or the places between these, for longer than a moment.
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Ch.:  What if I deny you this?

Pa.:  You will not be able to do so without precedent, since both Empedocles among the ancients
and certain learned men of more recent times have claimed that there are certain little rests
interspersed.26

Ch.:  With this assurance I do deny it, otherwise I would hardly have dared.

Pa.:  You need no authority for denying things, Charinus, and certainly none for doubting them,
besides your own. But answer me this:  isn't an interspersed rest just the existence of a body
in the same place for some stretch of time?

Ch.:  Of course.

Pa.:  Then, assuming interspersed rests, I ask you whether there is some intervening motion
between two rests interspersed in the motion.

Ch.:  Of course, unless we want a continuous rest instead of interspersed rests.

Pa.:  Now the intervening motion is either momentaneous, or lasts for some stretch of time ?

M

N
O

P
Q

Figure 4

Ch.:  It is certainly not momentaneous, otherwise the body will traverse some space in one
moment, which is tantamount to reverting to the leaps we rejected above. For let there be a
time NP in which the body GH travels from AB to the place EF. Let the time of the interval
of rest be MN, during which the body stays in the place

543 AB, and OP the time for which it stays in the place CD. Then of course NO will be the time
of the motion in which the body travels from AB to CD, and PQ the time of the motion in
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which it travels from CD to [EF].27 I assume, however, that the intervals AC and [CE]28 are
not minima but something else, e.g. a hundredth of an inch, or some smaller or larger
fraction. Of course, the times of the motion should also not be momentaneous or minima,
but designatable times; otherwise either there will be no progress, or, assuming there to be
some minimum time or moment NO between the two intervals of rest, there will be a leap
of the body GH from the place AB to the distant place CD; and so either it will not be at a
place intermediate between A and C (such as L) at an intermediate time (since in a
minimum there is none), or it will be in all the intermediate places at once at one moment
—all of which seems absurd.

Pa.:  Your reasoning is very good, but to my advantage.

Ch.:  Why is that?

Pa.:  Because it acknowledges that at least the motion through the space LC during the time NO
is a continuous motion that is not interrupted by any further little rests. And so you have
come back to the very thing you had rejected.

Ch.:  I cannot disavow this, since if I were to introduce other little rests in their turn, the same
problem would only recur; and even if I were to proceed by subdividing indefinitely, and
were to mix together indefinitely small and undesignatable little intervals of rest with little
motions of the same nature, there would still be a need for timelets and linelets as well, and
the same reasoning would always apply. Now a rest will always last longer than a moment,
otherwise there will be no rest; therefore motions are not momentaneous either, otherwise
an aggregate of them will have no designatable ratio to an aggregate made up of little rests;
and accordingly either the body will make no progress, or there will be leaps of the kind we
rejected.

Pa.:  I am pleased to say, Charinus, that the sharpness of your wits has saved me most of my
work, since it was my job to prove all these things. I have only this to add, that once some
continuous motion is admitted, the interspersed rests do not serve the purpose which their
authors intended for them; for these people were unable

544 to grasp how one motion could be faster than another without supposing an interspersed
rest. But I will show that if a body is carried by a continuous motion through a time which,
however small, is not a minimum, then another motion arises which is unequal to it,
without supposing an interspersed rest. For if a body A is carried by a continuous motion
from d to e, then the radius cfd goes to cge, also by continuous motion. Accordingly, the
motion of the radius at point d running through the arc dhe will be faster than its motion at
the point f running through the arc flg.
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Ch.:  This is indeed obvious.

Pa.:  Now see what follows if continuous motion is admitted.

Ch.:  What does, may I ask?

Pa.:  Is what is now moving still in the place it is moving from?

Ch.:  I do not believe so, otherwise by the same right it would be in the place it is tending
towards:  and therefore in two places at once.

Pa.:  Therefore it has already left some place.

Ch.:  Yes, the place it came from.

Pa.:  But it couldn't have left it without moving.

Ch.:  Agreed.

Pa.:  Therefore whatever is moving was already in motion before.

Ch.:  A remarkable conclusion!

Pa.:  By the same argument one may also conclude that what is moving will keep on moving.



21

Ch.:  I agree. For what is moving is not yet in the place it is going to; but it cannot get there
unless it keeps on moving. Therefore whatever is moving will keep on moving.

Pa.:  But from this it follows that motion is eternal, and neither begins nor ends.

Ga.:  Aristotle will grant you this, and so will Proclus, who discussed this argument.29

Th.:  We must avoid this conclusion.

Pa.:  We certainly must. But in case someone does not consider it truly absurd, we will force him
to an obvious absurdity by a similar argument. If instead of an indefinite motion we use
some specific kind or stage of motion, such as when one body continuously approaches
another, the same argument will demonstrate that it has always approached it and will
always keep approaching it. This is absurd, because body A approaches point B by moving
from 1 to 2, but if it proceeds further from 2 to 3 then it will no longer be getting nearer to
point B but will be receding from it.
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Figure 6

Ch.:  It seems to me too that the same argument can be applied to this case. For what is
approaching is no longer in the more distant place from which it is approaching; therefore it
has already left it. But to leave a more distant place (and not to tend

545 towards a place that is equally distant or farther away) is to approach. Likewise, it is still
not yet in the nearer place it is tending towards while approaching; therefore it is still
coming into it. But to come into a nearer place is to approach. Therefore it will keep
approaching. Therefore the approach will also be eternal, i.e. devoid of beginning and end,
which is acknowledged to be absurd.

Pa.:  But what should we reply? For this reasoning seems to have destroyed all motion for us.

Ch.:  I will take refuge from this storm in the port I have already called upon a number of times.

Pa.:  It seems to me, Charinus, that you have come up with something by means of which you are
confident you can avoid the force of the argument.
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Ch.:  Let that be for all of you to judge. If what we established above is true, then we must deny
the following proposition to be true or admissible:  Some body is moving now;  we must,
that is, if the now is assumed to be a moment, seeing as there is no moment of transition, or
of a mediate state, in which the body can be said to move, i.e. change place. For at that
moment it will neither be in the place where it is changing, nor will it not be, as you have
shown. Moreover it will either be nowhere or in two places, the one it leaves and the one it
acquires, which is perhaps no less absurd than what you have shown, that it simultaneously
is and is not in some state. These difficulties of yours can be avoided if we say, as we
began to do with your approval, that motion is a state composed of the last moment of
existing in some place and the first moment of existing, not in the same place, but in the
next different place. Therefore the present motion will be nothing but the aggregate of two
momentaneous existences in two neighboring places. So it cannot be said that:  something
is moving now, unless this now is interpreted as the sum of two neighboring moments or
the point of contact of two times characterizing different states.30

Pa.:  I confess that I too can see no other port of refuge we can withdraw to, but I am afraid the
place where you have cast anchor is still not safe enough.

Ga.:  Where will we finally stand firm if we are driven from here too?

Pa.:  The nature of things will find a way:  no one is ever deceived by a correct reason.

546 Th.:  I have heard many things today which are contrary to my expectations, and I have been
surprised that things which I thought were very clear have so suddenly become shrouded in
obscurity. But I readily acknowledge that this is our fault, not yours, and that it is not
philosophy that renders certainties doubtful, but we who mistake uncertain things for
certain ones. Recognizing this is at least a first step towards a science that is solid and
unshakable for posterity.

Pa.:  I am glad to be doing business with such prudent men, for the common people would tell us
we were wasting our time. But it is very important to keep the uninitiated away from the
sacred matters of philosophy. Now let us scrutinize the notion of motion we have assumed
in order to see whether rest be allowed in it. You say, Charinus, that motion is nothing
other than an aggregate of momentaneous existences of some thing in two neighboring
places.

Ch.:  I certainly do.

Pa.:  Let us return to the above figure [Figure 3]. Let there be a moving body G for which there
are two neighboring places A and C whose interval must be null, i.e. a minimum; or, what
is the same thing, the points A and C must be such that no point31 can be assumed between
them, or such that if two bodies RA and BC were there, they would touch each other in the
extrema A and C. So the motion is now the aggregate of the existences of the thing G in the
two neighboring points A and C at two neighboring moments.
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Ch.:   So we concluded.

Pa.:   If now a motion is continuous for a while, without any rest intervening through a certain
space and time, then it follows that this space is composed only of points and time only of
moments.

Ch.:   I would like you to show this more clearly.

Pa.:   If the present motion is an aggregate of two existences, it will be continued out of more
existences, for we assumed it to be continuous and uniform. But different existences belong
to different moments and points. And with nothing but different existences immediately
following each other during the whole time and place,

547 there will therefore be nothing but moments and points immediately following each other
in time and place.

Ch.:   Even though I appreciate the force of this argument, since we did assume a continuous
motion, I would understand it completely from a figure.
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Pa.:   Let there be a moving point G that is moving now from A to C, i.e. at two neighboring
moments N and O it is at two neighboring points of space A and C, being at the first point
A at the first moment N and at the second point C at the second moment O, as agreed. But
just as we assumed point C to be next to point A in space, and moment O to be next to
moment N, so a point E could be assumed next to the point C, and a moment S next to the
moment O.
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Ch.:   No doubt, for because of the uniformity of motion, place and time, no reason can be found
for one rather than the other, since from a point a body can proceed only to the next point,
and this always at the next moment following.

Pa.:   Therefore, since motion is nothing but an aggregate of different existences through
moments and points, and is just as continuous as space and time, it also follows that points
immediately succeed one other everywhere in space, and moments everywhere in time,
these being the points and moments in which motion occurs by continuous succession.
Therefore time will be an aggregate of nothing but moments, and space an aggregate of
nothing but points.L4

Ch.:  I agree.

Pa.:  And if anything else were to occur in space or time, it could not be traversed by a moving
body. For suppose C is some interval DF away from E, how will this interval be crossed by
the moving body unless either it is resolved into

548 neighboring points, or we re-admit the leaps you rejected, by means of which the body
could traverse some space in a moment in such a way that it does not go through all the
intermediate points successively? For to say that the interval CB is traversed in the time OP
is to say nothing, since it is necessary to explain distinctly what would happen at any
assignable moment, say S, between the two extrema O and P, and at any assignable point,
say E, between the extrema C and B, seeing as it has been established that there is always
one after another; and that each different moment is referred to a different point. Or else we
must admit interspersed rests (which were shown above to be useless) and leaps, by means
of which it would be possible for the moving body to stay at one point for many moments;
and, in turn, to cover many points in one moment.

Ch.:  Supposing we concede you that space is an aggregate of nothing but points and time an
aggregate of nothing but moments, what do you fear so much from this?

Pa.:  If you admit this, you will be swamped by the whole stream of difficulties that stem from
the composition of the continuum, and that are dignified by the famous name of the
labyrinth.

Ch.:  This preface is capable of inspiring terror even from a distance!

Th.:  So we shall not be able to penetrate into the nature of motion unless we are led into this
labyrinth?

Pa.:  Certainly not, because motion itself is made up of a number of continua.

Ga.:  Neither Aristotle nor Galileo nor Descartes was able to avoid this knot, although one of
them pretended not to see it, one abandoned it as hopeless, and the other severed it.32
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Ch.:  Do let us take note of anything they said that is to the point; it will be worth a great deal to
get rid of many difficulties at the same time.

Pa.:  It's not part of my undertaking to transfer here everything they said:  it will be enough to
adduce those things which reveal the whole difficulty when understood, and which
completely dispose of it when they have been removed and dispelled. What we must ask
first of all is, do you compose a line, or finite magnitude, from a finite or from an infinite
number of points?

Ch.:  Let us try composing it from a finite number.

Pa.:  You will not hold this fortress for very long:  for it was demonstrated by the geometers
some time ago that any line whatsoever can be divided into a given number of equal parts.
Let there be a straight line AB. I say that it can be divided

549 into as many equal parts as any other line greater than it can be divided into. Let us take
some greater line CD, and position it parallel to AB. Now join up the lines CA and DB and
produce them until they meet at E. Let CF be one of the equal parts of CD, for example a
hundredth part, and let us draw a straight line EF that cuts AB at the point G. Now (by
Euclid's Elements)33 —because of the similarity of triangles AEB and CED, and likewise
that of triangles AEG and CEF— it follows that AG will be to AB as CF is to CD. And
therefore since CF is to CD as 1 to 100, or since CF is one hundredth of CD, AG will also
be one hundredth of AB.
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Ch.:  There is no need for you to go on, for from this I can already see that it is impossible for a
line to be composed of a finite number of points. For on this supposition there will be some
line, at any rate, that can be conceived to consist of ninety-nine points, a hundredth part of
which certainly cannot be conceived without some fraction or aliquot part of a point.
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Therefore it must be said that lines do indeed consist of points, but of an infinite number of
them.

Pa.:  The force of this same argument seems effective against every multiplicity of points. But let
us use another diagram more suited to this case. In the rectangular parallelogram LNPM,
let the diagonal NM be drawn. Isn't the number of points in LM the same as the number in
NP?
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Ch.:  Without doubt. For, since NL and MP are parallel, LM and NP are equal.

[Pa.]:34 Now from any point of LM, such as 1, 3 or 5, to any point of NP, such as 2, 4 or 6, let us
conceive straight lines 1-2, 3-4 and 5-6 to be drawn parallel to LN, which cut the diagonal
NM at the points 7, 8 and 9, etc. I say there are as many conceivable points in NM as in
LM, so that if lines are aggregates of points, LM and [NM]35 are equal, which is absurd,
since they could be taken as having any ratio whatsoever.

550 Ch.:  I think I can see how you are going to draw this consequence. For if there are more points
in NM than LM, there will be some point in NM through which none of the lines 1-2, 3-4,
5-6 etc. passes. Let this point be b. Through it let a straight line be drawn parallel to LN,
meeting LM at some point · and NP at some point c. But · is not one of the points 1, 3, 5,
for otherwise b will also be one of the points 7, 8, 9, contrary to hypothesis. So 1, 3, 5, etc.
are not all the points of LM, which is absurd, since we have assumed they are. The same
goes for point c. It is therefore clear that we must understand there to be just as many points
in LM and NP as in NM, so that if these lines are mere aggregates of points, the smaller
line will be equal to the greater.
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[Pa.:]36 Now let us take a part Md of MN that is equal to ML, so that since ML and Md are equal
they, at least, will have the same number of points. Now if ML and MN have the same
number of points (as we have shown to follow from the aggregation of their points), MN
and Md will also have the same number of points, part and whole alike, which is absurd.
Whence it is established that lines are not composed of points.37

Ch.:  You have brought me back to the height of perplexity.

Ga.:  There comes to mind here a similar line of reasoning conspicuous in Galileo's writings.38

The number of all squares is less than the number of all numbers, since there are some
numbers which are non-square. On the other hand, the number of all squares is equal to the
number of all numbers, which I show as follows:

551 there is no number which does not have its own corresponding square, therefore the
number of numbers is not greater than the number of squares; on the other hand, every
square number has a number as its side: therefore the number of squares is not greater than
the number of numbers. Therefore the number of all numbers (square and non-square) will
be neither greater than nor less than, but equal to the number of all squares:  the whole will
be equal to the part, which is absurd.

Th.:  What, may I ask, do you reply to this, Pacidius?

Pa.:  I think you should ask Charinus.

Ch.:  You're joking!

Pa.:  Not in the least, for I believe you are capable of getting out of the labyrinth by yourself.

Ch.:  Please allow me first to hear from Gallutius what Galileo said.

Ga.:  He said:  the appellations of greater, equal and less have no place in the infinite.39

Ch.:  It is difficult to agree with this. For who would deny that the number of square numbers is
contained in the number of all numbers, when squares are found among all numbers? But
to be contained in something is certainly to be a part of it, and I believe it to be no less true
in the infinite than in the finite that the part is less than the whole.40

Ga.:  Do you see any other way out, Charinus?

Ch.:  What if I should dare to say that there is no number of all numbers at all, and that such a
notion implies a contradiction?

Th.:  That's a surprising and audacious thing to have said, Charinus!

Pa.:  No, what he's said is very clear, and, if I am any judge, true. For it is necessary that what
has contradictory consequences is by all means impossible.
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Ch.:  I am glad to have had such a fortunate inspiration.

Pa.:  You see what the soul can do by itself if, when difficulties are proposed, it is stimulated by
being questioned correctly?

Ga.:  So you agree with Charinus, Pacidius?

Pa.:  I have many good reasons for approving his opinion. For I believe it to be the nature of
certain notions that they are incapable of perfection and completion, and also of having a
greatest of their kind. Number is such a thing, and so is motion: for I do not believe a
fastest motion is intelligible.41 Suppose some wheel is set spinning with the fastest motion;
now if we conceive one of its radii to be produced, then any point we take on the produced
radius outside the wheel will

552 be spinning with a motion faster than the wheel, that is, faster than the fastest. And just as
this maximum velocity is something impossible, so also is the greatest number. But the
number of all numbers is the same as the number of all unities (since a new unity added to
the preceding ones always makes a new number), and the number of all unities is nothing
other than the greatest number.

Th.:  So doesn't even God understand the number of all unities?

Pa.:  How do you suppose he understands what is impossible? does he comprehend a whole
which is equal to its part?42 In the same way we shall easily show that the number of all
curves also implies an impossibility; nor should this seem very surprising, once we have
admitted the impossibility of a greatest number. For the number of analytic curves in any
degree whatever is finite, yet there are as many degrees of dimensions as there are
numbers. Therefore the number of all degrees is impossible, since it is the same as the
number of all numbers; much more so, then, is the number of sums of all the numbers
which are contained in each degree.

Th.:  But it is time you two resolved the difficulty about points as well.

Ch.:  I will be so bold as to say that there is no number of all assignable points either.

Th.:  But aren't there points in the line even before they are assigned? Therefore their multiplicity
is determinate and certain.

Ch.:  If you approve, Pacidius, we will say that there are no points before they are
553 designated. If a sphere touches a plane, the locus of contact is a point; if a body is

intersected by another body, or a surface by another surface, then the locus of intersection
is a surface or a line, respectively. But there are no points, lines or surfaces anywhere else,
and in general the only extrema are those made by an act of dividing:  nor are there any
parts in the continuum before they are produced by a division. But all the divisions that can
be made are never in fact made. Rather, the number of possible divisions is no more than
the number of possible entities, which coincides with the number of all numbers.
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Pa.:  Charinus, you have made amazing progress in this kind of reasoning, for I was not
considering saying anything different myself. There remains one considerable difficulty at
which Descartes himself became stuck, which I am reminded of by your words.

Ch.:  Now that we have satisfied Galileo, why should we despair of Descartes?

Pa.:  These are the only two men I would credit with having been able to excel at anything they
applied themselves to. But as for us, being people who are distracted in various ways, and
who follow the impetus of our thought rather than a constant and definite method, we
experience a kind of luck even in our thinking. Let there be a liquid e, f, g in a circular
vessel ABCD, and let it be a perfect liquid, by which I mean that any part of it, however
tiny, could be separated from any other given part. Let there be in it a circular body, not a
liquid body but a solid one H, fixed on one side of the center of the vessel. And now let the
liquid matter be set in motion, or flow:  its motion will be faster at g than at e, and faster at
e than at f. For just as much matter will pass through g as through e or f; but the place g is
smaller than e or f, so the smallness of the place is necessarily compensated by the speed of
the motion.43
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Ch.:  These things are obvious:  for what goes through e must necessarily supply what goes
through f, since we have assumed the vessel to be full:  and it, in its turn, must be supplied
by what comes from g.

Pa.:  Hence, since instead of the points g, e and f we could have taken any other points anywhere
we liked and the same reasoning would apply everywhere, it follows that the liquid matter
is actually divided everywhere; nor can any point be taken

554 in the line gef that is not excited with its own degree of motion, different from the velocity
of any other, so that it will be actually separated from any other point assignable.

Ch.:  This must be conceded, assuming the matter to be perfectly liquid and the vessel full.
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Pa.:  Hence it seems to follow that matter is divided into points:  for it is divided into all possible
parts, and thus into minima. Therefore body and space will be composed of points.

Ch.:  What did Descartes say to this?

Pa.:  Having contented himself with saying that matter is actually divided into parts smaller than
all those we can possibly conceive, he warns that the things he thinks he has demonstrated
ought not to be denied to exist, even if our finite minds cannot grasp how they occur.44 But
it is one thing to explain how something occurs, and another to satisfy the objection and
avoid absurdity.

Ch.:  He ought to have at least explained how in this case matter is not resolved into a powder, so
to speak, consisting of points, when it is clear that no point will be left cohering to any of
the others, since each one will move in its own right with a motion different from that of
any other.

Pa.:  If he had extended his reasoning this far, perhaps he would have recognized that his own
opinion was subject to the difficulties that afflict the composition of the continuum from
points,45 and he would at least have been forced to respond to the difficulty.

Ga.:  But what shall we ourselves say?

Ch.:  We could deny that there is such a thing as a perfect liquid, or a body that is everywhere
flexible.

Pa.:  There's a big difference between a perfect liquid and a body that is everywhere flexible. I
myself admit neither Gassendi's atoms, i.e. a body that is perfectly solid, nor Descartes'
subtle matter, i.e. a body that is perfectly fluid. But I do not deny the existence of a body
that is everywhere flexible, to the extent that I consider every

555 body  to be so, as I will demonstrate at another time. If a perfectly fluid body is assumed, a
finest division, i.e. a division into minima, cannot be denied; but even a body that is
everywhere flexible, but not without a certain and everywhere unequal resistance, still has
cohering parts, although these are opened up and folded together in various ways.
Accordingly the division of the continuum must not be considered to be like the division of
sand into grains, but like that of a sheet of paper or tunic into folds.46 And so although there
occur some folds smaller than others infinite in number, a body is never thereby dissolved
into points or minima. On the contrary, every liquid has some tenacity, so that although it is
torn into parts, not all the parts of the parts are so torn in their turn; instead they merely
take shape for some time, and are transformed; and yet in this way there is no dissolution
all the way down into points, even though any point is distinguished from any other by
motion. It is just as if we suppose a tunic to be scored with folds multiplied to infinity in
such a way that there is no fold so small that it is not subdivided by a new fold:  and yet in
this way no point in the tunic will be assignable without its being moved in different
directions by its neighbors, although it will not be torn apart by them. And the tunic cannot
be said to be resolved all the way down into points; instead, although some folds are
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smaller than others to infinity, bodies are always extended and points never become parts,
but always remain mere extrema.

Th.:  To me what you have said seems divinely inspired, and the analogy with folds is
marvelous.

Pa.:  I am glad you approve of my opinion, which I will expound more fully at another time. For
the establishing of a true and certain hypothesis about the nature of things depends on the
controversy about liquid and solid, and vacuum and plenum. These are questions which I
think I can resolve with a demonstration; but this is something for another place and time.

Ga.:  We hope you won't deny us such brilliant thoughts; and on this condition we will forgive
you a treatment of this matter now.

Pa.:  With your permission, then, I'll get back under way. You are aware, Charinus, that we have
not digressed here in vain?

Ch.:  Of course. We have concluded that the continuum can neither be dissolved into points nor
composed of them, and that there is no fixed and determinate number (either finite or
infinite) of points assignable in it.

Pa.:  Then, my dear Charinus, there is also no continuous uniform motion, that is to say, one
where a body passes over some space however small in a certain time. For we have
demonstrated change of place to be the aggregate of two existences by which the body is at
two neighboring points at two neighboring moments, so that by continuing the motion we
will simply multiply these aggregates.

556 Therefore if a space is completed by continuing this change for a time, then space will be
composed of points and time of moments.

Ch.:  Assuming a uniform continuous motion, and taking the notion of change you spoke of as
established, I cannot deny that the continuum is composed of points. For so long as the
motion lasts, just as we assumed that next to one point or one moment there would be
another, so there is no reason why we should not assume there to be a third next to this
second. And since, continuing in this way, space and time will finally be completed, they
will certainly consist of points or moments immediately next to each other.

Pa.:  But we have, I believe, demonstrated that they cannot consist of these.

Ch.:  Therefore, however we may keep changing our minds, it must be conceded that a
continuous motion, in which a moving body uniformly traverses some place in some
stretch of time successively and without any intervening rest, is impossible.

Pa.:  Still, we know that a place is traversed by a moving body, that is, that there is some motion.

Ch.:  This is what we experience, certainly, and it is not our place to call into question the
reliability of the senses and to doubt the reality of motion.
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Pa.:  And yet a moving body does not traverse a place while it remains at rest.

Ch.:  Certainly not.

Pa.:  And between two rests not even a portion of continuous motion intervenes for however
short a time, otherwise our previous difficulties will return concerning this. Therefore
either there will be nothing but rest, the body will make no progress at all, and motion will
be eliminated from nature; or else there will be interposed between the rests an
instantaneous motion by a leap, so that a body which was at rest in this place for some time
till this moment, should at the next moment begin to exist and be at rest in some separate
place, in such a way that it did not pass through the intermediate places.

Ch.:  Now I recognize where you would drive me, and close to the precipice I can finally just see
the danger. With your sleights of hand you've brought it about that it only remains for a
body to pass from place to place by a leap, just as if I were immediately transferred to
Rome in a single moment. For since a continuous motion does not last for any time, it
follows that when a moving point E has been in place A for a time MN, it will be
transferred to place B at moment N, and will

557 remain there for a time NP, and at the end of this time, at moment P, it will again jump over
into C. Whence it seems to follow that at one moment N the moving point E is in the whole
place AB simultaneously, just as the same point E in its turn is at one point A for the whole
time [MN].47 But see if it isn't absurd for the same body to be in several places at once.
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Pa.:  Those who would admit this leap would not maintain that the body is in several places at
the moment N common to the two times; for they would fall back into the above
difficulties if they were to assign some moment that was common to the two states of rest,
that in A and that in B apart from A. On the contrary, they would say that N, the last
moment of the time MN of its existence at A, is immediately succeeded by O, the first
moment of the time OP of its existence not at A, but at B. The times MN and OP, though,
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are immediately next to each other, and in fact they have indistant or contiguous extrema N
and O.

Ga.:  I implore you, Pacidius, are you joking or are you telling us these things in all seriousness?

Ch.:  You say, Pacidius, that after the moving point E has existed and been at rest at the point of
space A for the time MN, it will exist and be at rest for the next period of time OP at the
point of space B. But how this could happen you do not say.48

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
Pa.:  I cannot say anything except by ruling out false opinions.49 For now I have shown that it is

never at the intermediate points; instead, immediately after first being here, it is next there.

558 Ch.:  Please tell us something by means of which your view could at least be illustrated.

Pa.:  You are attacking me for my slowness. Well, then, I am of the opinion that the moving
point E, after it has been at A for a while, is then extinguished and annihilated, and
emerges and is recreated at B; and that it is impossible for motion to be explained in any
other way. And you may easily judge that I have deployed all these logical stratagems so
as to gradually drive you all, even unwilling and struggling as predicted, towards a truth of
such importance.L5 Come on, now, cut all the corners, and if any of you have a reply to
this demonstration, then give it.

Th.:  All this time I have listened so attentively50 to all the twists and turns of your arguments that
I should think I can find something by which to refute them.

Ga.:  Nevertheless, it would be useful to display all of them collected together into one, so that
more faith can be had in them.

Pa.:  I am sure Charinus would do this best.

Ch.:  I will try. Whatever moves changes place, i.e. changes with respect to place.L6 Whatever
changes is in two opposite states at two neighboring moments, one in the earlier moment,
the other in the later one. Therefore:  If anything changes continuously for some time, then
any moment of its existing in one state during this time is followed by a next moment of
existing in another state. Since, therefore, one moment follows immediately upon another
during the whole of that time, it follows that this whole time is composed of an aggregate of
moments. But this is impossible. Therefore a continuous change through some time is
impossible, therefore continuous motion is impossible too. Now let there be a moving point
E, which is to be transferred from the point C in the time MP. This will happen either by
continuous motion, or by continuous rest, or by a mixture of motion and rest. Not by
continuous motion, since this is impossible, not by continuous rest, since this is the
opposite of motion, therefore by a mixture of motion and rest. Therefore the moving point
is partly at rest and partly in motion during the time NP.L7
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559 Suppose we give a representation of this mixture, and the moving point is at rest at
the point A for the time MN, to be transferred from there to B during the time NO. At B it
rests for the time OP, until it is transferred from there to C during the time PQ, where it
again rests for the time QR, until it again moves on, and so forth. Assuming these things to
be so, I say that the time NO is necessarily a minimum, i.e. that the moments N and O (the
same goes for P and Q) are contiguous and next to each other. And no other moment can
be assumed between them, for otherwise we would have a continuous motion from A to B
through some stretch of time NO, which we have shown to be impossible. But since the
moving point is at A at the moment N, and at B at the moment O, there will be no moment
when it is at the intermediate point L. And so the moving point E will make a leap, i.e. be
transcreated51 from A to B, i.e. vanishing at A, the state will be resuscitated at B. For there
is no other way to explain how a body may be transferred from one place to another and
yet not through the ones in-between.

Pa.:  You have made a wonderfully concise abbreviation of the whole force of the
demonstration.L8 I add only that transcreation is not what disturbs you. (For to say that a
thing ceases to exist here, but begins to exist there, with the transition between them
eliminated, is the same as saying that it is here annihilated, there resuscitated. The same
can be said in general about every change, when we have eliminated the moment of
transition, i.e. of the middle state.)L9 For if one person were simply to say that a thing
ceases to be in its earlier state, and now begins to exist in another one, someone else
might say that it was annihilated in the earlier state and resuscitated in the later one.
Whichever of the two you accept, no distinction can be observed in the thing itself, but only
in the fact that the first way of putting it conceals the cause, whilst the second brings this
out. But no cause can be conceived for why a thing that has ceased to exist in one state
should begin to exist in another (inasmuch as the intermediate state has been eliminated),
except a kind of permanent substance that has both destroyed the first thing and produced
the new one, since the succeeding state does not necessarily follow from the preceding
one.

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
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560 Pa.:   Anyone advocating these leaps would only mean to say that after the moving point E
has been in place A for a while, it is extinguished and annihilated, and at the moment
afterwards emerges again and is recreated at B; a kind of motion that we may call
transcreation.

Ga.:  If this could be taken as demonstrated, then we would have done something really
important. For we would have demonstrated the creator of the universe.

Pa.:  Don't you agree with this opinion, then, Charinus?

Ch.:  I am keeping very quiet here, just like a bird caught in a snare, which, after fruitlessly
struggling for a long time in the hope of escape, finally collapses from exhaustion.

Pa.:  That is to say that you have nothing to respond, rather than that you agree.

Ch.:  Yes, for I find these leaps of yours very excruciating. For given that size has nothing to do
with the matter, it seems to me just as absurd that some very small corpuscle should get
from one end to the other of an arbitrarily small linelet without going through the
intermediate points, as that I should be transferred to Rome in a moment, leaving out all the
intermediate places in the same way, as if there weren't any in nature. For supposing this
corpuscle were given reason and sensation, it would certainly find a lack of proportion in
its own leap —which, although tiny to us, is big enough for it— just as we would in ours.
Let us suppose that there are in our bodies animalcules that are as small compared to us as
a human head is to the terrestrial sphere. If one of these animalcules were to pass through
from one ear to the other, then its friends would say, if we imagine them using reason, that
it had passed from one pole to the other. Thus everything would be in corresponding
proportion for them, and a lack or violation of proportion —or what amounts to the same
thing, an ordinary miracle— such as this leap of yours is, ought to be avoided just as much
in the small as in the large.

Pa.:  You do well to resist this opinion, Charinus, which is offensive to the beauty of things and
the wisdom of God. Otherwise it would be exactly as if God had wanted to hide from us
alone certain incongruities that he evidently could not avoid in nature, and to disguise them
by transferring them to the realm of much smaller things, where we wouldn't be able to
notice them. But you yourself see, if I might draw this together more tightly still, that
wherever we might suppose this leap to occur, we could have avoided it in the same way.
For just as we contended that the leap would not occur among us but only among certain
much smaller bodies, by the same right these same more minute bodies, if we imagined
them reasoning about these things, would relegate this same disproportion to other still
smaller things. And this is also consistent with reason, for given the power of choosing, a
wise one, at least, would prefer to choose a smaller disproportion. So those animalcules are
justified in saying that this leap should have occurred in smaller things rather than among
them. But since any other smaller beings whatsoever could use the same argument, it is
obvious that the leaps in question could always be driven down into the realms of smaller
and smaller things and
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561 could not remain in existence anywhere in the nature of things. Nor does it matter that the
corpuscles are not as it happens endowed with reason, for we are not inquiring here what
these bodies could say on their own behalf, but what God the Keeper of All Things could
say for them; for he does not so much seek to satisfy others as himself. Finally, because He
creates every thing, the supremely wise author of things does nothing without a reason; yet
there is no reason why these miraculous leaps should be ascribed to this rather than that
grade of corpuscles —unless, of course, we admit atoms, i.e. bodies so firm that they do not
suffer any subdivision or bending. But to these atoms, in addition to the miracle of their
utmost solidity (which is a miracle because it cannot be explained without a kind of
extraordinary concurrence of God),52 we must, without undue inconvenience, attribute this
new miracle of jumping from place to place whilst omitting the places in-between. But I do
not think that there are such bodies in the nature of things; plainly, by the very same
argument I use to exclude these leaps, since there is no reason why God should have put a
stop to his handiwork at this point and left only these creatures without a variety of other
creatures inside them, as if they were paralyzed or dead. And indeed, if we were to imagine
atomic corpuscles, or corpuscles close to atoms, to be endowed with reason and sensation,
they would encounter nothing but disproportions and everyday miracles, and the laws of
wise Nature, which we will expound at another time, would not be observed at all. But we
will discuss atoms more thoroughly elsewhere; for now it is enough one way or another to
have refuted leaps in such a way that it is obvious that they must be avoided, if indeed they
can be.

Th.:  But this is a hard thing to require here, for you have so tangled us up that I see no way out
that does not in the end also seem unwelcome, overturning our entire construction, or if you
prefer, unraveling Penelope's yarn.

Pa.:  You see, my friends, we are concerned with the first and as it were highest principles of
things, where there is certainly a need for patience, and no delay ought to seem long. But if
we have to retrace our footsteps, we should blame our haste, and learn from these examples
the art of exercising caution. Finally, I do not think you will find anyone for whom these
leaps would not cause difficulty; and so it is a necessity of sorts that compels us to unravel
our arguments.

Ga.:  Then let us go back to the very beginning and give a précis of the whole series of preceding
arguments collected together, so it can be reviewed in a single glance,

562 making it easier to see where there might be a gap.

Pa.:  I am sure Charinus would do this best.

Ch.:  I will try:
Whatever moves changes place, i.e. changes with respect to place. Whatever changes

is in two opposite states at two neighboring moments.
If anything changes continuously, then any moment of its existence in one state is

followed by a moment of existence in an opposite state. Thus in particular:
If any body moves continuously, then any moment of its existence at one point of

space is followed by a moment of existence at another point of space.
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These two points of space are either immediately next to each other, or mediately.
If immediately, it follows that a line is composed of points, for the whole line will be

traversed by this passage from one point to the other immediately next to it.
But for a line to be composed of points is absurd.
If the two points are mediately next to each other, then a body passing from one to the

other in a moment will either be simultaneously at the intermediate points and at the
endpoints, which is absurd; or it will make a leap, and will pass from one endpoint to the
other by omitting the ones in-between. Which is also absurd.

Therefore the body does not move continuously, but rests and motions are mutually
interspersed.

But the interspersed motion is again either continuous, or interspersed with another
rest; and so on to infinity.

Therefore either somewhere we will come across a pure continuous motion, which we
have already shown to be absurd, or we must admit that no motion is left at all except
momentaneous motion, and that everything is resolved into rests.

So again we come across momentaneous motion, i.e. a leap, which we wanted to
avoid.

Pa.:  You have summed up the gist of our discussion really elegantly, Charinus. So let us see
whether it can be resisted at any point.
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Ch.:  In order to weigh everything more exactly, I shall make use of some figures, and examine
our above positions in terms of them. Let there be a moving point E which is at place A at
moment M and place C at moment R, and let it be the case

563 that no point, such as B, can be assumed without E's being there at some moment of the
intervening time, such as P —this, in order that a leap be avoided. I also hold for certain
what you demonstrated, Pacidius, that no change could occur in the moment P itself,
otherwise contradictories would be true at the same time. Accordingly, if at the moment P
this moving point is at place B, and a change must in any case occur, then all that can be
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asserted is that at the next moment Q it will be at the next point D, and that the two lines
AB and CD will touch at different points, the former at point B, the latter at point D; and in
the same way the two times MP and RQ will touch at two instants, the former at instant P,
the latter at instant Q  —just as two spheres are tangent to each other at two different
points, these points being together, but not one. If now we admit uniformity in place, time
and motion, then what we have said about one point B and one instant P will necessarily
have to be said about any other point and any other instant whatsoever. Thus what we said
about point B will also have to be said about point D. And so just as point B is immediately
succeeded by point D, so point D will be succeeded by another point immediately next to
it, and this again by another, and so on right up to C. And so the line will be composed of
points, since the moving point traverses the line by passing through every single one of
these points that are continuously immediately next to each other. But for a line to be
composed of points has been demonstrated to be absurd. Since, on the other hand,
uniformity cannot be denied in place and time considered in themselves, it therefore
remains for it to be denied in motion itself. And in particular it must be denied that another
point can be assumed immediately next to the point D, in the same way that the point D
was assumed immediately next to point B.

Pa.:  But by what right do you deny this, since there is no prerogative in a continuous uniform
line for one point over another?

Ch.:  But our discussion is not about a continuous uniform line, in which two such points B and
D immediately next to each other could not even be assumed, but about the line AC which
has already been actually cut into parts by nature; because we suppose change to happen in
such a way that at one moment the moving point will exist at the endpoint B of one of its
parts AB, and at another moment at the endpoint D of the other part DC. And the
distinction between these two contiguous lines actually divided from each other, and the
one undivided or

564 continuous line, is clear: it is, as Aristotle has already noted,53 that the endpoints B and D in
the two contiguous lines are different, while in the one continuous line they coincide, just
as we also noted above. I deny, therefore, that another point could be assumed in the line
DC immediately next to D, for I believe that no point should be admitted in the nature of
things unless it is the endpoint of something extended.

Pa.:  Your reasoning is correct, supposing that nature has actually divided the line like this into
the parts AB and DC. But this division was arbitrary. What, then, if the division had been
arranged in such a way that D was carried back to the line AB to make the line AD?
Wouldn't there have been another line CF, and wouldn't we have had a point F immediately
next to D, and thus three points immediately next to each other, B, D and F?

Ch.:  I do not see what else could be replied except that this hypothesis of yours is impossible.

Pa.:  Why? Couldn't the point D be the bound of the line AB with the same right as the point B?

Ch.:  When the matter is adequately weighed, it seems to me that —as I also said with your
approval on another occasion above— these points of yours do not pre-exist before an
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actual division, but are brought about by division. Thus if the division is made in one way,
the points of the other division will not exist in the nature of things; and so these three
points taken from different divisions, B, D and F, cannot be added into one whole. Rather,
since the lines AB and AD are equal, similar and congruent, B from the one division and D
from the other would not even differ.

Pa.:  That's very acute, but it does not yet completely dispose of the difficulty. For this
nonuniformity which you have established in motion must be explained, since it is from
this that the nonuniformity in the division of the line is to be derived. We have certainly
rejected the leaps discussed above. Consequently temporary rests cannot be inserted in any
motion, otherwise we will necessarily end up with leaps.

(Ch.:  Perhaps leaps through infinitely small spaces are not absurd, and nor are little rests for
infinitely small times inserted between these leaps. For assuming the spaces of the
momentaneous leaps to be proportional to the times of the rests, they will all correspond
together in the same way as the leaps and rests through ordinary times and lines that we
expounded above.

Pa.:  I would indeed admit these infinitely small spaces and times in geometry, for the sake of
invention, even if they are imaginary. But I am not sure whether they can

565 be admitted in nature. For there seem to arise from them infinite straight lines bounded at
both ends, as I will show at another time; which is absurd.54  Besides, since further
infinitely small spaces and times can also be assumed, each smaller than the last to infinity,
again no reason can be provided why some should be assumed rather than others; but
nothing happens without a reason.)55

Ch.:  Then what if we say that the motion of a moving thing is actually divided into an infinity of
other motions, each different from the other, and that it does not persist the same and
uniform for any stretch of time?

Pa.:  Absolutely right, and you yourself see that this is the only thing left for us to say. But it is
also consistent with reason, for there is no body which is not acted upon by those around it
at every single moment.

Ch.:  So now we have the cause of the division and the nonuniformity, and can explain how it is
that the division is arranged and the points assigned in this way rather than that. The whole
thing therefore reduces to this:  at any moment which is actually assigned we will say that
the moving thing is at a new point. And although the moments and points that are assigned
are indeed infinite, there are never more than two immediately next to each other in the
same line, since indivisibles are nothing but bounds.

Pa.:  Well done! Now at last you give me hope of finding a way out. Consider this, however:  if
indivisibles are merely bounds, then moments will also be merely bounds of time.

Ch.:  Yes, of course.
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Pa.:  Therefore if there is something in time other than the moment, since it is not at a moment, it
will not really exist. For nothing but a moment ever exists.

Ch.:  Time itself ought not to be said to exist or not to exist at some time, otherwise time would
be needed for time. Nor, I say, is there anything in time but the parts of time —which are
also times— and their bounds.

Pa.:  You have deprived me of the whole point of my objection.

Ch.:  I am very glad.

Pa.:  But it will be worthwhile to consider the harmony of matter, time and motion. Accordingly
I am of the following opinion:  there is no portion of matter that is not actually divided into
further parts, so that there is no body so small that there is not a world of infinitary
creatures in it. Similarly there is no part of time in which some change or motion does not
happen to any part or point of a body. And so no

566 motion stays the same through any space or time however small; thus both space and time
will be actually subdivided to infinity, just as a body is. Nor is there any moment of time
that is not actually assigned, or at which change does not occur, that is, which is not the end
of an old or beginning of a new state in some body. This does not mean, however, either
that a body or space is divided into points, or time into moments, because indivisibles are
not parts, but the extrema of parts. And this is why, even though all things are subdivided,
they are still not resolved all the way down into minima.

Ga.:  This is an admirable idea of reality you are presenting us with, since so much would be
missing in order for there to be atoms; whereas the idea that there should rather be a kind of
world of infinitary things in any corpuscle you please is something which, as far as I know,
has not been adequately considered before now. So you admit no vacuum in either place or
time, nor anything torpid or lacking in life, so to speak, in matter?

Pa.:  That's right, Gallutius, and I think that this is the only opinion worthy of the supreme
creator of things, who has bequeathed us nothing sterile, nothing fallow, nothing
unadorned.56

Th.:  Well, you've really astounded me. Those who claimed that are infinite spheres of stars in
this mundane space, and that there is a world in every sphere, seem to have said something
of importance; whereas you show that in any grain of sand whatever there is not just a
world, but even an infinity of worlds. I doubt if anything could be said that is more
splendid than this, and more in keeping with divine greatness.

Pa.:  But I would like you to notice something else, that this demonstrates that bodies do not act
while they are in motion.

Th.:  Why is that?
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Pa.:  Because there is no moment of change common to each of two states, and thus no state of
change either, but only an aggregate of two states, old and new; and so there is no state of
action in a body, that is to say, no moment can be assigned at which it acts. For by moving
the body would act, and by acting it would change or be acted upon; but there is no
moment of being acted upon, that is, of change or motion, in the body. Thus action in a
body cannot be conceived except through a kind of aversion. If you really cut to the quick
and inspect every single moment, there is no action. Hence it follows that proper and
momentaneous actions belong to those things which by acting do not change. And
therefore the action by which a moving point is transferred from one sphere into another
one contiguous to it —that is, the action by which a moving body e which was in one
sphere at one moment is caused to be in another contiguous sphere at the next moment
afterwards —does not belong to the very body e which is to be transferred. For at
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567 the moment when it is at point B it is not in motion, as shown above, and therefore it does
not act by motion; similarly it does not act when it is already at point D. Therefore what
moves and transfers the body is not the body itself, but a superior cause which by acting
does not change, which we call God. Whence it is clear that a body cannot even continue
its motion of its own accord, but stands in continual need of the impulse of God, who,
however, acts constantly and by certain laws in keeping with his supreme wisdom.



42

Ch.:  But how, please, is the body transferred from point B to point D now that we have
eliminated the moment of transition, i.e. of the intermediate state?

Pa.:  I do not think that we can explain this better than by saying that the body E is somehow
extinguished and annihilated at B, and is actually created anew and resuscitated at D, which
you may call by the new but very beautiful name transcreation.57 Moreover, although this is
indeed a sort of leap from one sphere B into the other D, it is not the kind of leap we
refuted above, since these two spheres are not distant. And this is the thing, finally, for
whose sake I have indulged in so many logical stratagems, namely to force you all into
finally acknowledging so momentous a truth. I add only that transcreation is not what
disturbs you:  for to say that a thing ceases to exist here, but begins to exist there, with the
transition or intermediate state eliminated, is the same thing as saying that it is there
annihilated, there resuscitated. And if one person were simply to say that the thing ceases to
be in its earlier state and now begins to be in another one, someone else might say that it
was annihilated in the earlier state and resuscitated in the later one. Whichever of the two
you accept, no distinction can be observed in the thing itself, but only in the fact that the
former way of putting it conceals the cause, and the latter brings it out. But no cause can be
conceived for why a thing that has ceased to exist in one state should begin to exist in
another (inasmuch as the transition has been eliminated), except a kind of permanent
substance that has both destroyed the first state and produced the new one, since the
succeeding state does not necessarily follow from the preceding one. vvvvvvvvvvv

568 Th.:  This gives a wonderful confirmation of what the theologians said some time ago, that
conservation is perpetual creation; for this opinion is related to the one you have
demonstrated, that all change is a kind of transcreation.

Ga.:  Yes, but it seems that a reason for the following state can be provided from the preceding
state alone. For example, there is the celebrated axiom of the philosophers, already
employed by Aristotle:  Whatever is once set in motion will always move in the same way
unless it meets with an obstruction.58 This axiom can be demonstrated from the fact that no
reason can be provided why it should stop at the present moment given that it has not
already stopped a short time before.

Pa.:  I am glad you have offered this objection, since the enormous advantage of our doctrine
will become especially clear from it. For I see that some people have wanted to infer from
this theorem that matter, once it has been set in motion by God, is no longer in need of his
aid, but having once received an impetus, retains it spontaneously by its own nature;59

whilst others who, convinced of the eternity of motion, have been unable to grasp how he
could ever have begun to set things moving, have believed that God is thereby completely
eliminated.60 This axiom, however, is completely overturned by the doctrine of motion we
have developed up to this point. For motion stops altogether, and does not last for any time
however small, but at any moment you please the lifeless is resuscitated by the aid of a
superior cause. In fact, since God acts in the most perfect way, from this a use for the
axiom that nothing is without a reason returns as if by postliminy. For once God has chosen
the forms of changes in some stretch of time, he will not change them without a reason.
Whence it happens that the axiom that motion continues in the same way as long as it
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meets with no obstruction remains upheld in nature. If there really were some continuous
motion and an intermediate state in change, or moment of transition, then we would have to
admit that Gallutius' argument would have some force:  indeed, in that case it would be
possible to do without God once matter had received motion, since the following state
would follow spontaneously from the very nature of motion and matter, without bringing in
a consideration of divine nature. So you have what you least expected here, the

569 assertion of God and creation, and that his special operation is necessary61 for change
among things.L10

Ga.:  Who would have ever believed that such great things could emerge from such slender
beginnings?

Th.:  As for me, I cannot adequately convey in words just how much I admire such an
unexpected conclusion.

Ch.:  It is right for it to be held in the greatest admiration by me, however. For, as a military man
accustomed only to sensible things, I have never till now in my entire life either
experienced or even suspected that such clear and firm demonstrations as these could be
achieved in matters that are abstract and remote from the imagination. I myself was for a
long time expecting different things from this meeting, namely laws of motion, and
mechanical explanations of powers:  not out of disregard for the things I have now heard,
but out of ignorance. In fact now I would not be willing to exchange everything you have
said for Algebra and Mechanics, nor would I be disinclined to listen to metaphysics for a
whole year, if Pacidius were asking the questions. Up till now he has eliminated tedium,
both by means of the art of discussion and by the sheer magnitude of the issues themselves.
Mechanics, on the other hand, we will come back to only when there seems time for it.

Th.:  Come, my friends, let us taste the fruits of this meditation in good faith. For my part I have
taken it upon myself as a result of this to rescue myself from the world, holding nothing
above the worship of God and the care of my health, and the

570 contemplation of eternity. For if the soul in us is immortal, the few years of life we have
ought to seem of very little importance to us, except in so far as we may believe that the
effects of our actions extend into the future. So let us pay heed to the virtues and wisdom,
the true and everlasting benefits for the soul. But wisdom consists especially in the most
perfect knowledge of nature, and has anyone ever demonstrated more lucidly not only how
it exists and operates, but also how it has a special care for all things, and has not only
created things from nothing, but also creates and resuscitates them all the time?  For my
part I confess that understanding the force of these reasonings has given me great joy, and I
congratulate philosophy, which finally looks as though it will return to grace with piety;
with which it used to be in all too little agreement, not through any fault of its own, but as a
result of the opinion of men and their rash judgements, or even their ill considered
expressions. So let pious men, inflamed with zeal for the divine glory, stop fearing
something from reason; if only they would pay it attention, they would find out what is
right. Why do they not rather maintain this, that the more progress anyone makes in true
philosophy, the more he acknowledges divine power and goodness; and that that person is
no stranger to revelation or to the things we call miracles or mysteries, since he can
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demonstrate that certain things that are near enough miracles happen every day in nature.
For no revelation would seem more extraordinary and in conflict with the senses than for a
thing to be annihilated and created, or for there to be an actual infinity of parts in a finite
thing. And let philosophers, in their turn, stop referring everything to the imagination and
figures, and stop declaiming as trifles and fraud anything that conflicts with those crass and
materialistic notions by which some people think the whole nature of things is
circumscribed. As they will recognize when they reflect on these matters properly, motion
itself is not at all subject to the imagination, and certain metaphysical mysteries of a truly
spiritual nature will be found contained in it:  and they will recognize that the arcane force
inside us assists us as much as the soul, inflamed with love and affection, and elevated by
its careful meditation, can enjoy.

When the old man said these things with such remarkable piety and ardent enthusiasm,
Alethophilus,63 we all caught some of his fire, and competing with each other in pouring forth
divine praise, we excited ourselves into such a pitch of religious zeal, that compared to it all
others seemed as nothing, since the only way they could be estimated would be by comparing
them with that state of the soul in which all happiness is ordained. But also a consensus of
wisdom appeared, and Theophilus

571 introduced many of the mysteries of the theologians,64 and Gallutius many of the secrets of the
Hermeticists and Pythagoreans, in confirmation of its truth. Charinus, on the other hand, a novice
in such matters, seemed to have been transformed almost into another man. Whereas I added one
more fruit of this demonstration, which was that from this it would appear that action is
something very different from change, and that it is possible for something to act without
undergoing reaction, a fact that is in turn of great utility in divinity, as everyone acknowledged
with applause.

Finally when this discussion had drawn on long into the night, and we had agreed not only on
another day's discussion, but also on some definite rules of communal study, we gave and
received a secret trust (for certain words were said back and forth which cannot be repeated here,
because not everyone seems worthy of them, or certainly there are few who seem mature and
ready), and finished our truly very long discussion. The next morning, while my soul was
glowing with the recent memory, I took up my pen and —for you as much as for myself,
Alethophilus— wrote these things down, even though I could not communicate the things that
were contributed by the looks and gestures of those speaking, when they were otherwise
languishing from a dearth of argument. [Please enjoy this and]65 farewell.

Leibniz’s Notes

529 L1 IN THE MARGIN OF THE DRAFT L1:  Written on board the ship by which I crossed from
England to Holland. October 1676 [OS].

529 L2 IN THE MARGIN OF THE FAIR COPY l BENEATH THIS SUBTITLE:  Here are considered the nature
of change and the continuum, insofar as they are involved in motion. Still to be treated are,
first, the subject of motion, to make it clear which of two things changing their mutual
situation motion should be ascribed to; and second, the cause of motion, i.e. motive force.
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533 L3 IN THE MARGIN OF l : Galileo

547 L4 IN THE MARGIN OF l : |N.B. Here something can be set aside: namely, it must be
denied that motion is uniform for any stretch of time; and so it must be denied that
one can assume another pair of points next to the pair A and C.| —CROSSED OUT.

558 L5 IN THE MARGIN: Why not rather say that the conclusion that things exist only for a moment,
and do not exist at an intermediate time, will follow if it is supposed that things do not exist
unless they act, and do not act unless they change?

558 L6 IN THE MARGIN: (NB. Without relation to motion, it must be seen whether it can be
demonstrated generally that the continuum is not composed of minima, and thus neither is
time.)

558 L7 IN THE MARGIN: During a state no creation occurs, otherwise if [such] an act occurred at any
moment, the continuum would consist of moments.

559 L8 IN THE MARGIN: (+ Here there is some mistake caused by too much eagerness in abridging
the demonstration, for it is only shown above that space is not composed of points, but not
that time is not composed of instants. However, this demonstration can easily be supplied
from the above, especially by considering that if space is supposed continuous, and motion
too, then time is also necessarily continuous. +)

559 L9 IN THE MARGIN: (N.B. Just as bodies in space form an unbroken connection, and other
smaller bodies are interposed inside them in their turn, so that there is no place void of
bodies; so in time, while some things last through a momentaneous leap, others meanwhile
undergo more subtle changes at some intermediate time, and others between them in their
turn. And in these (as it were) blows or vibrations there seems to be a wonderful harmony.
At any rate, it is necessary for states to endure for some time or be void of changes. As the
endpoints of bodies, or points of contact, so the changes of states. Smaller bodies move
more quickly in a plenum, larger ones more slowly. Nor is any time or place empty. During
any state whatsoever some other things are changing.)

569 L10 N.B. The reason why a thing exists is not in it at the moment, nor is it in another thing
preceding it, because now this thing either no longer exists, or there is no reason in it why it
should exist any longer. And the fact that the thing existed a little while before is not the
reason why it should also exist now, but indicates only that there is some reason why it
should also exist now, that is, that the reason that made it exist a little while before still
exists. —The larger bodies are, the slower they move; and therefore, the [smaller] are the
leaps they make, otherwise the tiny things around them would perceive their leap. It must be
investigated whether the leaps are [few] and big, or rather many and very small. Matters are
to be explained in such a way that bodies never perceive these leaps. So when a large body
leaps smaller bodies will also leap, but they need a longer time.62
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Endnotes
1. LH XXXV 10, 11. A Latin edition was published by Couturat, C 594-627. There is a rough

draft of the manuscript in Leibniz's hand (here symbolized L1) on leaves 35-46 (6 sheets of
quarto, 23 pages); a corrected partial fair copy of the beginning of L1 (symbolized L2) on
leaves 31-32 (2 sheets of quarto, 4 pages); and a corrected fair copy of L2 and most of L1 in
the hand of a secretary (symbolized l), on leaves 1-30 (15 sheets of quarto, 59 pages). The
Akademie edition follows l on pp. 529-567 —occasionally corrected by reference to L2 (up
to p. 533) and L1 — and is based on L1 alone from p. 568 to the end (p. 571). I have
adopted the Akademie editors' corrections of obvious errors and omissions in l, usually
made by reference to L1 , without recording them (save in the one or two cases where I
have demurred). Of the marginal notes by Leibniz recorded in the Akademie edition, I have
left out two that are irrelevant to the piece's contents (having to do largely with nautical
matters relevant to his journey), and two others that are mere marks I have recorded in my
footnotes.

2. See Eric Aiton, Leibniz: A Biography, Bristol: Adam Hilger, 1985; pp. 67ff.

3. Guilielmi Pacidii De Rerum Arcanis, Aiii77: 526-7; Latin and English translation in
Parkinson, DSR, 88-91. For Leibniz's evolving conception of the encyclopedia, see
Catherine Wilson's Leibniz's Metaphysics, esp. pp. 16-19, 266.

4. In his first draft, the labyrinth of the continuum was the only labyrinth, numbered (5); then,
having inserted the other labyrinth and renumbered, his description of this “second
labyrinth” in his second draft was the same as in the third and final draft.

5. See Parkinson's excellent note, DSR 136, n.1 for this explanation, as well as other
suggestions and references.

6. On Schütz, see Hoffmann, Leibniz in Paris, pp. 46, 164-5. Neither he nor Aiton say
whether he is related to Baron Ludwig Justus Sinold von Schütz, who later gave Leibniz
assistance in his capacity as Brunswick ambassador in London; see Aiton, pp. 171, 260,
318.

7. For Schelhammer, again see Hoffmann, Leibniz in Paris, pp. 147, 362; and Aiton, Leibniz,
p. 235.

8. Before deciding on this neutral last ascription after naming Galen, Leibniz had written and
crossed out first “or of Paracelsus”, then “or of the Hermeticists”, then “or of the
Democrit<eans>”.

9. In the light of my conjecture that “Charinus” is modelled on Tschirnhaus, compare
Pacidius’ “it is easy for me to tell from this what can be expected of you if you get the right
guidance” with what Leibniz wrote to Oldenburg the previous December: “Your sending
Tschirnhaus to us is a token of your friendship, for I take great delight in his company and
recognize outstanding ability in the youth. His discoveries are very promising, and he has
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shown me a number of elegant ones in analysis and geometry. I can easily judge from this
what may be expected of him.” (GM.i.83; quoted from L 165, my emphasis).

10. According to Aristotle, Plato posited “intermediate natures” in addition to, and between,
sensible things and Forms; these are “mathematical objects, differing from sensible things
in being eternal and immobile, and from the Forms in that they are many and alike,
whereas the Form itself is only one in each case.” —Metaphysics, I 6, 987b 14-18; see also
I 9, 991b 27-29; II 2, 997a 34- b3, 12-14; 998a 7-9.

11. Perhaps Leibniz is thinking of the following passage in Galileo's Two New Sciences, EN
175: “Sagredo: Shouldn't we confess that the virtue of Geometry is that it is the most potent
instrument of all for sharpening one's wits and disposing them to reason and speculate with
perfection? and that there was a grain of reason in Plato's wish that his students be well
grounded in Mathematics first? ... In my view, Logic teaches one to recognize whether
reasonings and demonstrations already completed and discovered are conclusive, but I very
much doubt whether it teaches one to discover conclusive reasonings and demonstrations.”

12. Here the partial fair copy L2 ends.

13. Here Leibniz had originally written “Phaedo and Cebes”, Socrates' collocutors in the
Phaedo. Alcibiades is his principal collocutor in the Theaetetus. Leibniz had written Latin
synopses of both of these dialogues earlier in the year. See Aiii20: 283-311.

14. See Plato, Theaetetus, 148 e6-149 a4, and 151 b7-c1.

15. This definition of motion avoids the question of whether place is absolute or only with
respect to something else. Thus, as Leibniz observes in his note appended to the subtitle
above, the discussion here does not take into account the relativity of motion, which he had
acknowledged the previous year in his notes on Descartes (see Aiii15 above). The
metaphysical implications of this relativity are explored by Leibniz in a piece written on his
return to Hanover in February 1677, “Motion is Something Relative” (Aiv360 below).

16. This may be a subtle irony for those familiar with Aristotle's Physics, for a substantial
portion of Books IV and V are taken up with his elaborations of the different meanings of
‘place’, ‘being in’ and ‘change’ (208a-213a, 224a-226b).

17. The problem of the instantaneous state of change has a distinguished and ancient lineage,
perhaps going all the way back to Parmenides and Zeno. At any rate, Plato attributes it to
them in his Parmenides, which Leibniz had been reading at about this time (see his Quod
Ens Perfectissimum Sit Possibile (“That a Most Perfect Being is Possible”) (Aiii79: 572-4;
DSR 90-95), which the Akademie editors date as (probably) November 1676). Plato asks:
“Then when does it change? For it does not change when it is at rest, nor when it is in
motion, nor when it is in time.” (156c-d).

18. The illustration of the problem in terms of the instant of death is due to the Sophists,
according to Alexander of Aphrodisias. In a quotation from his lost commentary preserved
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by Simplicius, he attributes the argument to them in the form: “At what time did Dion die?
For it was either when he was living or when he was dead; but not in the time in which he
was living (for at that time he was living), nor in the time in which he was dead (for he was
dead in all that time)” (quoted from Simplicius on Aristotle's Physics 6, tr. and ed. David
Konstan (Ithaca: Cornell University Press, 1989):  983, 1: 26-30; p. 82). Leibniz would
doubtless also have been familiar with Sextus Empiricus' version of this argument, couched
in terms of Socrates (Sextus Empiricus III, Against the Physicists; I, 269-270). Aristotle too
had introduced his discussion of the continuity of motion through a consideration of states
of a person's body. He reasoned that if it is one and the same health that a person has at
different times of the day, “then it must be possible for that which is one and the same to
come to be and to cease to be many times.” However his conclusion about motion was that
“A motion that includes intervals of rest will not be one but many,” and will accordingly be
“neither one nor continuous.” (Physics V, 4, 228a 7-19; 228b 4-6).

19. Tertium nullum est (or, as Leibniz had originally written, Tertium non datur) is the
traditional name for the Law of Excluded Middle in Logic: “P or not-P”.

20. Aristotle, Physics, V 3, 227a 10- b2. See Appendix 2a.

21. Leibniz's conclusion about the impossibility of a state of instantaneous change appears to
contradict Plato's, who asked of the moving thing at an instant: “does it not pass into an
intermediate stage between certain forms of motion and rest, so that it neither is nor is not,
neither comes into being nor is destroyed?” “Yes, so it appears.” (Parmenides, 157a;
translation of H.N. Fowler, Loeb Classical Library, Vol. VI, p. 301.) But the dialectical
nature of Plato's argument should be taken into account, and its influence on Leibniz
should not be underestimated.

22. In the margin, Leibniz has annotated this sentence with the symbol      . As the Akademie
editors of VI.ii explain, this alchemical sign for distillation is used by Leibniz as an
indicator that the problem is to be further worked on.

23. Leibniz had originally begun this paragraph by identifying the source of this argument: (a)
“This was a sophism of the Stoics', which they called the Sorites (Acervus) ...” (b) “This
type of argument, which the ancients called the Sorites, is not entirely useless if you use it
correctly. For now let us transpose the argument ...” See GLOSSARY entry acervus.

24. There is no point D on Leibniz's diagram, but it is clearly supposed to be between C and E,
where I have inserted it accordingly.

25. Postliminy is the right of a returned prisoner, exile, etc., to resume his or her former status.

26. For this interpretation of Empedocles, see Aristotle, Physics, VIII 1, 252a 7-10 and 20ff,
discussed in footnote 15 of “On Motion and Matter” above. The “certain learned men of
more recent times” are probably the Spanish scholastic Rodrigo de Arriaga, and Gassendi
and some of his followers (see Appendix 2e) —including Leibniz himself as a teenager
(see Introduction, section 2 ). Conceivably, the phrase might also be intended to refer to the



49

views of the Mutakellamim reported by Maimonides (on whom Leibniz comments later),
but there is no definite evidence for this. See Philip Beeley, Koninuität und Mechanismus,
pp. 298-301, for further discussion and references.

27. Here ‘EF’ is a correction for ‘EG’ in l, which itself appears to be a mistaken correction for
the ‘FG’ of L1 .

28. Here ‘CE’ is a correction for ‘CF’, which is clearly wrong.

29. Cf. Aristotle's discussion in Physics, Book V, 6, where he concludes that “everything that is
in motion must have been in motion before” (236b 20-237a 4); and then argues, in the
remainder of the chapter, that the same goes for all types of change and becoming. For
Proclus, the Akademie editors refer us to Elementatio Physica, I, 17-27.

30. Again, compare with Aristotle's account in his Physics, where he says “the ‘now’ is the link
of time, as has been said (for it connects past and future time), and it is a limit of time (for
it is the beginning of the one and the end of the other)”, 222a 10-12.

31. The Akademie edition has “nullum ... punctum C” here; the C appears to be a mistake.

32. The precise referents of these critical remarks are not clear. Perhaps by charging the first
thinker with “pretending not to see” the problem, Leibniz is accusing Aristotle of failing to
explain how something could be infinitely divided without being composed of infinitely
small things. As for the second's “abandonment of the problem as hopeless”, this may refer
to Descartes’s denial that the actually infinite division of matter can be grasped by our
finite minds; whereas the claim that the third “severed the knot” might be an allusion to
Galileo's denial that greater, equal and less have a place in the infinite. But other
interpretations are certainly possible. See Appendix 2 for the views of these three authors.

33. This refers to Proposition 4 of Book VI of Euclid's Elements; pp. 180-181 in the Everyman
edition of Isaac Todhunter (J. M. Dent & Sons: London, 1933).

34. There is an error in Leibniz's text here, in that Charinus is given three consecutive
speeches, beginning “Without doubt ... ,” “I think I can see ... ,” and “You have driven me
... .” The simple expedient of ascribing the middle one of the three to Pacidius leaves
Charinus putting forward Pacidius' argument, and Pacidius trying to anticipate how the
argument will go, which does not seem a very happy solution. I have followed Couturat's
suggestion of ascribing all but the first sentence of Charinus' first speech to Pacidius. This
still leaves Charinus with two consecutive speeches (a fact apparently unnoticed by
Couturat); see the next note but one.

35. ‘NM’ is the Akademie editors' correction for ‘NP’ in both L1 and l, which was clearly a
mistake.

36. The section of this paragraph up to the last sentence (Unde ... componi.) was added by
Leibniz in the fair copy l to replace a section of L1  that occurs after that sentence. It is
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more succinct than the previous version, which made essentially the same point by a
continuation of the dialogue between Pacidius and Charinus, and by reference to the lines
in the triangle of the preceding figure, the part CF of CD being made equal to AB. In
making this replacement, though, Leibniz has failed to realize that it again gives Charinus
two consecutive speeches. As a simple expedient for rectifying this, I have assigned the
newly added passage together with the last sentence to Pacidius.

37. The continuation of the dialogue at this point in L1 (in the deleted passage referred to in the
previous footnote) begins with a drawing of the same consequence for time: “| Pa.: Nor,
you might therefore add, are times composed of moments. Ch.: For the same reason, since
a line is traversed in a certain time, and the parts of time correspond to the parts of the line
... |”

38. See Galileo Galilei, Two New Sciences (EN VIII, 78-79); translated in Appendix 2b,
below.

39. Again, see Appendix 2b for Galileo's text.

40. As has often been pointed out, developments in the history of mathematics over the last
hundred years —especially Cantor's theory of transfinite numbers— have vindicated
Galileo over Leibniz on this point. For Cantor demonstrated that a consistent theory of the
infinite can be based on the idea of a one-one correspondence, with the result that the
infinite number of squares (the part) is equal to the infinite number of positive integers (the
whole), in contradiction to the part-whole axiom that Leibniz took to be constitutive of
quantity. This does not in itself prove any inconsistency in Leibniz's approach, based on the
primacy of the part-whole axiom: but it would entail an abandonment of the idea of the
infinite as a collection, and with it, most of the point-set theoretic foundation of
mathematics. Of course, Leibniz, like many distinguished mathematicians since his day
(including Weyl and Brouwer), might well have seen this as an advantage, given the
paradoxes of the infinite still besetting set-theory!

41. This characteristic Leibnizian doctrine that there is no such thing as a fastest motion is
consonant with the views of Hobbes: cf. De Corpore, IV, ch. 26: “If, however, there is in
hard things no hardest —just as there is no such thing in magnitudes as the greatest, nor in
motions a maximum velocity— then ... .” But the subsequent proof of this from the
example of the wheel spinning with a greatest velocity is even more reminiscent of
Spinoza, who discussed it in his geometric exposition of Descartes' “Principles of
Philosophy” (SO.i.192-194; SC 270-272). Spinoza attributes the spinning wheel argument
to Zeno of Elea (SC 270), an error perhaps originating with Arriaga and the Spanish
scholastics. Zeno is purported to have argued that the points on the rim, moving infinitely
fast, would remain continuously in the same place, and would therefore be at rest. Leibniz
may, of course, have derived the example from Arriaga directly. But whereas, according to
Bayle, Arriaga “admits that [the difficulty] of the wheel is insoluble” (fn. 82 to his article
“Zeno of Elea”, VI: p. 371 in Pierre Bayle, Historical and Critical Dictionary: Selections,
tr. Richard Popkin, Hackett 1991), Spinoza argues that Zeno's argument refutes the
possibility of a fastest motion, rather than of motion itself. It rests he says, on two false
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assumptions, that there is a fastest motion, and that time is composed of moments. “For we
can never conceive a motion so fast that we do not at the same time conceive a faster one”
(SC 271). This fact, which also entails that there is no shortest time, he then proves by
arranging for the supposed fastest wheel to drive another wheel half its size twice as fast by
means of a belt looped around them (SC 272).

42. Two drafts of a passage suppressed by Leibniz here are worthy of note. In his rough draft
L1, he wrote:
“| Ga.: Similarly it should be concluded that there is no number of all possible analytic
curved lines. For you know, Pacidius, what curves I call analytic, namely those whose
nature can be expressed in an equipollent rational, that is, one which is such that its
equation, i.e. the relation between its ordinate and abscissa, is expressed by a simple
equation that is expoundable in terms of numbers, that is to say, is such that by means of an
abscissa given in numbers and a straight edge, the ordinate can also be expressed in
numbers. I call two things equipollent, on the other hand, when from the quadrature of one
we may obtain the quadrature of the other. See what follows from this: Every analytic
curve can be transformed into an equipollent rational. Therefore the number of analytic
curves is no greater than the number of rationals. Which is absurd, for there certainly are
some non-rational analytic curves. Pa.: I am forced to agree.|”

In the fair copy this passage was crossed out, and replaced by the following passage,
which was also subsequently crossed out:
“| Ga.: Similarly it should be concluded that there is no number of all possible analytic
curved lines. For you know that I call curves analytic when for each of them we can find an
equipollent rational, i.e. one whose ordinate is rational if the abscissa is assumed to be
rational; so that, to wit, a given quadrature of a rational analytic curve will also be the
quadrature of a given analytic curve; therefore there are as many rational curves as analytic
ones. But it is clear on other grounds that there are more irrational analytic curves: for to
any rational one, there corresponds an infinity of irrational ones. Therefore their number
will be at once equal and unequal, and thus impossible, since an impossibility follows from
this. Pa.: |” (—BREAKS OFF).

43. This is a recapitulation of Descartes's argument in his Principles of Philosophy, II, §§33-
35; given in translation in Appendix 2c.

44. For Descartes's actual words, see Appendix 2c.

45. The section of dialogue between here and “Pa.: With your permission, then, I'll get back
under way... “ (Aiii78: 552, l.22), (including the inspired passage giving the analogy with
folds), replaces an altogether more pedestrian first draft in L1 that ran as follows: “ ... from
points. |Ch.: Then what if we take it as demonstrated that a perfect liquid that fills space
perfectly is impossible? —especially since Descartes has no demonstrations in favor of the
liquid and the plenum. Pa.: There is some truth to what you say, Charinus. Still, it seems to
me that this does not entirely repudiate the plenum and the liquid in equal measure. There
is something of subtlety here, which might also readily come to your aid if a reason for
accepting it were at this point clearly set before you. But it will suffice if any self-evident
obstacles are razed to the ground, lest, in running off at a tangent everywhere, we reach our
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proposed goal too late. Te. [i.e. Ga.]: On condition that you will satisfy us more fully at
another time, we will let you off now. For you see that the description of the vacuum and
plenum, liquid and solid, is of great importance, and the establishment of a true and certain
hypothesis about the nature of things depends on it. You will see that we now have a hope
of resolving this controversy with a demonstration.| Pa.: With your permission, then, ... ”

46. As mentioned in section 6 of the Introduction, this doctrine of the “folds of matter”, whose
elastic deformations require neither extreme of the dense and the rare, was quite possibly
Baconian in inspiration.

47. ‘MN’ replaces Leibniz's ‘M sive N’ (“M or N”) in L1 and l, which seems to be a mistake.

48. The following cancelled text from L1 —enclosed between the horizontal lines ‘vvv’ and
presented in a different font— together with its accompanying footnotes, was discarded
by Leibniz immediately after the beginning of it had been written in fair copy l. It was
replaced in l by the text following it (560-567), beginning “Anyone advocating these leaps
... ,” and ending  “ ... since the succeeding state does not necessarily follow from the
preceding one.” I have indicated the end of the rewritten passage with the mark
‘vvvvvvvvvvv’.

49. In the margin Leibniz tagged this statement with a question mark ‘?’.

50. End of the secretary's fair copy l: from here to the mark ˙˙ —crossed out in L1.

51. Here Leibniz casually introduces the term ‘transcreation’ that he had coined earlier in the
year in “Infinite Numbers” (Aiii69 above); in the text that replaces this section, however,
he introduces it more carefully —in fact, he introduces it twice by mistake (see Aiii78: 560,
567 below).

52. Leibniz himself had explained the firmness of atoms in terms of God's concurrence eight
years previously in his Confession of Nature against the Atheists (1668): “In providing a
reason for Atoms, then, it is right to have recourse to God, who is responsible for these
ultimate foundations in things” (A VI.i 492). See the Introduction, section 5.

53. See Aristotle, Physics, V 3, 227a 10-b2; Appendix 2a.

54. Perhaps Leibniz means that if infinitesimals are taken to be actuals, then the length of a line
segment, expressed as a definite integral, will be the sum of an infinite number of such
infinitesimals: it will be bounded, but consist in an infinity of parts, and will thus be
simultaneously both determinate and indeterminate.

55. Leibniz seems to be alluding to his differential calculus, in which an nth order differential,
itself infinitely small, can be expressed as the sum of an infinity of differentials of order n +
1. But he might also be referring to the fact that the same integral may be performed, with
the same result, by taking a different “progression of the variables”; something he had
realized at about this time.
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56. This phrase is echoed almost forty years later in a famous passage from Leibniz's
Monadology (¶ 69): “Thus there is nothing waste, nothing sterile, nothing dead in the
universe; no chaos, no confusions, save in appearance” (quoted from PW 190).

57. Leibniz appears to have forgotten that he already introduced his new-coined term at the
beginning of this rewritten section (560, top).

58. See Aristotle, Physics, IV 8, 215a 19-22.

59. This refers to Gassendi's interpretation of what we call the law of inertia, according to
which causes are only necessary for changes in the state of a body's motion (or other
qualities), God having imbued each atom with a motive force at its creation. Descartes, to
the contrary, maintained that all qualities and states require the constant creative activity of
God to remain in being. See my “Continuous Creation, Continuous Time: A Refutation of
the Alleged Discontinuity of Cartesian Time,” Journal of the History of Philosophy, xxvi,
3, 349-375, July 1988; esp. pp. 360-363.

60. It is not clear whether this is intended as a swing at Hobbes; but there were certainly those
close to his circle, the Duchess of Newcastle, for one, who drew this radical atheistic
consequence, as had the English philosophers Thomas Harriot and Walter Warner before
him. See Robert Hugh Kargon, Atomism in England from Hariot to Newton (Oxford:
Clarendon Press, 1966).

61. In L1  Leibniz had continued this sentence by adding the following passage, which he then
cancelled: “... for change among things. |Whence you will understand that if it is a miracle
for a man to be transferred from Paris to Rome in a moment, then it is a continual natural
miracle, even if it is credible that the spaces though which these leaps occur are smaller
than can be explicated by their ratio to magnitudes known by us.  {Whence motion will be
geometrically continuous, even if it is }—CROSSED OUT. { And these kinds of spaces are
taken in geometry to be points or null spaces, so that motion, although metaphysically
interrupted by rests, will be geometrically continuous— just as a regular polygon of
infinitely many sides cannot be taken metaphysically for a circle, even though it is taken
for a circle in geometry, on account of the error being smaller than can be expressed by us.
It is not at all to be defended, lest the reasonings of geometry or mechanics are subverted
by metaphysical speculations.} —CROSSED OUT. Indeed leaps occur in other things ever
smaller and smaller. But nonetheless it seems that from this there follows an absurdity, that
at some time here a leap could be noticed by a thinking being. Therefore, in order to avoid
this, we must always consider that the bigger the body is, the smaller is the interval of the
leap.|

62. I have made two changes in this passage to preserve its sense: minores (smaller) for
Leibniz's majores (greater), in “the greater are the leaps they make”, which is not
compatible with the position he is advocating (cf. his preliminary wording in the
preceeding footnote); and pauci (few) for parvi (small), as the context seems to require.
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63. ‘Alethophilus’ is a poetic inversion of ‘Philalethes’, both meaning “lover of truth”.

64. Leibniz had Theophilus attribute his mysteries first to “the Ancients”, then to “the
Pythagoreans”, then “the Platonists”, before deciding on “the theologians”.

65. The bracketed phrase was cancelled in the rough draft, but I have reinserted it to give the
letter a less abrupt ending.
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9 In the light of my conjecture that “Charinus” is modelled on Tschirnhaus, compare Pacidius’ “it is easy for me to
tell from this what can be expected of you if you get the right guidance” with what Leibniz wrote to Oldenburg the
previous December: “Your sending Tschirnhaus to us is a token of your friendship, for I take great delight in his
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