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In every universal affirmative truth the predicate is in the subject: explicitly so in
primitive or identical truths, which are the only ones known through themselves;
implicitly so in every other truth, which is shown by an analysis of terms, substituting
for one another defined terms and definitions.3

Thus there are two first principles of all reasoning: the Principle of Contradiction,
which is that every identical proposition is true, and its contradictory false; and the
Principle of Providing a Reason,4 which is that every true proposition which is not
known through itself receives an a priori proof, i.e. that a reason can be provided for
every truth, or as is commonly said, that nothing happens without a cause. Arithmetic
and Geometry do not need this principle, but Physics and Mechanics do, and
Archimedes made use of it.

There is an essential distinction between necessary or eternal truths, and truths of
fact or contingent truths, and they differ from one another in much the same way as do
rational numbers and surds. For necessary truths can be resolved into identical truths,
as commensurable quantities can be resolved into a common measure, but in contingent
truths, as in irrational numbers, the resolution proceeds to infinity, and never comes to
an end. And so the certainty of and perfect reason for contingent truths is known only
to God, who grasps the infinite in one intuition. And once this secret is known, the
difficulty about the absolute necessity of all things is eliminated, and it is clear what the
difference is between the infallible and the necessary.5

The6 true cause of why these things exist rather than those, is to be derived from the
free decrees of the divine will. Of these the primary one is the will to do everything as
well as possible, as befits the wisest being. Thus although the more perfect may
occasionally be excluded by the more imperfect, nevertheless all in all that way of
creating the world is chosen which involves more reality or perfection, and God acts

1617 like a first-rate geometer who prefers the best constructions of problems.7 Thus all
beings, insofar as they are involved in the first being, have, in addition to bare
possibility, some propensity for existing in proportion to their goodness; and, if God
wills it, do exist, unless they are incompatible with more perfect beings, or with a
greater number of beings. The latter occurs if they have too great a volume in
proportion to their potential, so that they occupy more space than they fill, like angular
or sinuous things. An example will make the matter clearer. Hence also determinate
things are preferred to indeterminate ones, in which no reason for a choice can be
understood. Thus if a wise person decided to assign three points in some space, and
there were no reason for one kind of triangle rather than another, he would choose an
equilateral triangle, in which the three points are similarly disposed. And if three equal
and similar globes are to be arranged together, and no further condition is attached,
they will be arranged so as to touch each other.

A real definition is one according to which it is established that the defined thing is
possible, and does not imply a contradiction. For if this is not established for a given
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thing, then no reasoning can safely be undertaken about it, since if it involves a
contradiction, the opposite can perhaps be concluded about the same thing with equal
right. And this was the defect in Anselm's demonstration, revived by Descartes, that a
most perfect or greatest being must exist, since it involves existence. For it is assumed
without proof that a most perfect being does not imply a contradiction; and this gave
me the occasion to recognize what the nature of a real definition is. So causal
definitions, which contain the generation of the thing, are real definitions as well. The
ideas of things, too, we only think of insofar as we intuit their possibility.8

A necessary being certainly exists, provided only that it is possible. This is the
pinnacle of modal theory, effecting the transition from essences to existences, from
hypothetical to absolute truths, and from ideas to the world.L1

If there were no necessary being, there would be no contingent being either. For a
reason must be provided why contingents should exist rather than not exist. But there
will be no such reason unless there is a being which exists in itself, that is, the reason for
whose existence is contained in its essence, so that there is no need for a reason outside
it. And even if one were to go on to infinity in providing reasons for contingents, a
reason for their whole series (in which there is not a sufficient reason) would still have

1618 to be found outside the series.9 From this it also follows that the necessary being is
numerically one, and potentially all things, since it is the ultimate reason for things,
insofar as they contain realities or perfections. And since the full reason for a thing is
the aggregate of all primitive requisites (those which do not need other requisites), it is
clear that the causes of all things are resolved into God's attributes themselves.

If there were no eternal substance, there would be no eternal truths. So from this too
we have a proof of God, who is the root of possibility, since his mind is the very region
of ideas, i.e. truths. But it is highly erroneous to make eternal truths and the goodness of
things depend on divine will, since every act of will presupposes a judgement of the
intellect concerning goodness —unless one were to transfer every judgement from the
intellect to the will by interchanging their names, although even then it could not be
said that the will is the cause of truths, since a judgement is not one either. The reason
for truths lies in the ideas of things, which are involved in the divine essence itself. And
who would dare say that the truth of divine existence depends on the divine will?

Each substance has something of the infinite insofar as it involves its cause, God:
namely some vestige of omniscience and omnipotence. For in the perfect notion of each
individual substance are contained all its predicates, necessary as well as contingent,
past, present and future; indeed, each substance expresses the whole universe according
to its own situation and point of view, inasmuch as everything else is related to it.
Hence it is necessary that some of our perceptions, even though clear, are nonetheless
confused, since they involve infinitely many things —for instance, our perceptions of
color, heat and the like. In fact, the manifold finite substances are nothing but different
expressions of the same universe according to the different respects and limitations
proper to each one, just as one ground plan has infinite<ly many lateral perspectives.>10

Thus what Hippocrates said of the human body11 is true of the universe itself, that all
things harmonize12 and are in sympathy, i.e. that nothing happens in one creature for
which some exactly corresponding effect does not reach all the others. Nor are there any
absolutely extrinsic denominations in things.
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1619 These considerations eliminate the difficulties concerning predestination and the
cause of evil. For it can be understood that God does not decree whether Adam should
sin, but whether that series of things in which there is an Adam whose perfect
individual notion involves sin, should nevertheless be preferred to other series. Hugo of
St. Victor13 also saw this: when he was asked why God favored Jacob and not Esau, he
simply replied “Because Jacob is not Esau.” That is to say, already contained in the
perfect notion of an individual substance, considered by God in a pure state of
possibility before every actual decree about what is to exist, there is whatever will
happen to it if it should exist, and indeed the whole series of things of which it forms a
part. Thus it should not be asked whether Adam will sin, but whether an Adam who
will sin should be admitted into existence. For there is this difference between universal
substances and individual ones, that in the notion of the latter contingent predicates are
also involved. For there is no doubt that God would have seen what would happen to
Adam before he decided to create him, and so there is no obstacle to freedom on this
account. And the notion of a possible Adam also contains the decrees of free will, divine
and human, considered as possible. And each possible series in the universe is
supported by certain particular free primary decrees appropriate to it, considered under
the aspect of possibility. For just as no line can be drawn, by however rash a hand,
which would not be geometrical and have a certain constant14 nature common to all its
points, so also there is no possible series of things so disordered, nor can any reason be
imagined for creating a world so disordered, that it would not come with its own fixed
and determinate order and laws of progression. But just as some lines have more power
and simplicity than others, so also do some series, and so exhibit greater perfection with
less wherewithal. From these considerations it is also clear that the cause of evil does

1620 not come from God but from the essential limitation of his creatures, i.e. from an
original imperfection before every lapse, just as the impetus impressed on a body
produces a smaller velocity if the bulk i.e. natural inertia of the body is greater.

From the notion of individual substance it also follows in metaphysical rigor that all
the operations of substances, both actions and passions, are spontaneous, and that with
the exception of the dependence of creatures on God, no real influence of them on one
another is intelligible. For whatever happens to each of them would flow forth from its
own nature and notion even if all the others were imagined to be absent, since each one
expresses the entire universe. However, that whose expression is more distinct is
deemed to act, and that whose expression is more confused to be acted upon, since to
act is a perfection, and to be acted upon is an imperfection. And that thing from whose
state a reason for the changes is most readily provided is adjudged to be the cause. Thus
if one person supposes that a solid moving in a fluid stirs up various waves, another
can understand the same things to occur if, with the solid at rest in the middle of the
fluid, one supposes certain equivalent motions of the fluid <in various waves>; indeed,
the same phenomena can be explained in infinitely many ways. And granted that
motion is really a relative thing, nonetheless that hypothesis which attributes motion to
the solid, and from this deduces the waves in the liquid, is infinitely simpler than the
others, and for this reason the solid is adjudged to be the cause of the motion. Causes
are not derived from a real influence, but from the providing of a reason.

These things are true to the extent that in physics too, on careful investigation of the
matter, it is evident that no impetus is transferred from one body to another, but each
body moves by an innate force, which is determined only on the occasion of, i.e. with
respect to, another. For it has already been acknowledged by eminent men that the
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cause of the impulse one body gets from another is the body's elasticity itself, by means
of which it recoils from the other. The cause of the elasticity, however, is the internal
motion of the parts of the elastic body; for although elasticity may be derived from a
kind of general fluid, nevertheless the parts of the permeating fluid, as long as they are
passing through the body, are contained in it. But to understand these things correctly,

1621 one must distinguish the proper motion of each of the colliding bodies from their
common motion. The latter is always conserved, both before the collision can be
conceived, and after the collision; proper motion, on the other hand, which is all that
creates an obstacle to another thing, has no effect on the body of the other thing except
through that thing's elasticity.

Similarly, the very union of soul and body receives a full explanation from our
notion of substance. For some have believed I know not what to pass from the soul into
the body, and conversely: this is the hypothesis of real influence;15 and to others it has
seemed that God excites thoughts in the soul corresponding to the motion of the body,
and, conversely, motions in the body corresponding to the thoughts of the soul, one on
the occasion of the other: this is the hypothesis of the occasional cause.L2 But there is no
need to summon a deus ex machina in a matter which manifestly follows from our
principles.16 For each individual substance, expressing the same universe in its own
measure according to the laws of its own nature, behaves in such a way that its changes
and states correspond perfectly to the changes and states of other substances;L3 but most
especially correspondent to each other are soul and body, whose intimate union
consists in a most perfect agreement. Even if this is not considered an a priori
demonstration, it should hold its ground as the most plausible hypothesis. For why
may we not suppose that God created soul and body from the beginning with so much
ingenuity that, whilst each pursues its own laws and properties and operations, all
harmonize with one another most beautifully? This I call the hypothesis of
concomitance. According to it, there is no need for a kind of perpetual and special
operation of God in the process which brings about the agreement, nor should one
introduce some real influence which is quite inexplicable.

From17 the notion of individual substance it also follows that substance cannot
1622 be generated or corrupted, and can only originate or be destroyed by creation or

annihilation; hence the immortality of the soul is so necessary that it could only be
thwarted by a miracle. It also follows either that there are no corporeal substances and
bodies are only true or mutually consistent phenomena, such as a rainbow or a perfectly
coherent dream; or that in all corporeal substances there is something analogous to the
soul, which the ancients called form or species. For one substance or one being is not
what is constituted by mere aggregation, such as a heap of stones, nor can beings even
be understood where there is not truly one being; from this it follows that either there
are atoms (which is what Cordemoy wanted to establish by this very argument), so that
we may have some first principle of one being, or rather —since it is to be taken as
demonstrated that every body is actually subdivided into further parts (as will
presently be stated at greater length)— the reality of a corporeal substance consists in a
certain individual nature; that is, not in bulk, but in a power of acting and being acted
upon.

Indeed, even though this may seem paradoxical, it must be realized that the notion
of extension is not as transparent as is commonly believed. For from the fact that no
body is so very small that it is not actually divided into parts excited by different
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motions, it follows that no determinate shape can be assigned to any body, nor is a
precisely straight line, or circle or any other assignable shape of any body, found in the
nature of things, although certain rules are observed by nature even in its deviation
from an infinite series. Thus shape involves something imaginary, and no other sword
can sever the knots we tie for ourselves by misunderstanding the composition of the
continuum.

The same thing should be said about motion, since, like place, motions too consist
only in relation, as Descartes correctly recognized. Nor is there any way of determining
precisely how much absolute motion should be assigned to each subject. But motive

1623 force, i.e. the power of acting, is something real, and can be discerned in bodies. Thus
the essence of body must be located not in extension and its modifications, namely
shape and motion (which involve something imaginary no less than heat and color and
other sensible qualities), but solely in the force of acting and resisting, which we
perceive not by the imagination but by the intellect. Incorporeals, even if action is
attributed to them, still do not have resistance. But every substance is comprised by a
force of acting and being acted upon.

Moreover, there are no atoms, but every part again has parts actually divided from
each other and excited by different motions, or what follows from this, every body
however small has actually infinite parts, and in every grain of powder there is a world
of innumerable creatures. And while this is established in many different ways, it also
follows from the fact that every portion of matter is agitated by the motions of the
whole universe, and is acted upon by all the other parts of matter, however distant, in
proportion to their distance. And since every case of being acted upon has some effect,
it is necessary for the particles of this mass that are differently exposed to the actions of
other particles to be set in motion in different directions, and thus for the mass to be
subdivided.

Nor is a vacuum in accordance with the reasons for things, for, not to mention the
fact that space is nothing real, a vacuum certainly conflicts with the perfection of things.
Since, then, a vacuum is unnecessary (for what prevents some body from being put
back again into the empty place, and another again in the remaining space, and so on to
infinity?), it has no place, in any case. Besides, it interrupts the interactions among
bodies, and the mutual struggle of all against all.

But there remains a doubt about the souls or forms (analogous to the soul) that we
have acknowledged in corporeal substance. For, not to speak of other corporeal
substances (such as those in which there seems to be some degree of perception and
appetite), if souls are found in the lower animals at least, it will follow from our
principles that the lower animals too are immortal. Indeed, just as some people have
proposed that every generation of an animal is a mere transformation of the same
animal now living, and a kind of accretion that renders it sensible,18 so by parity of
reason it seems defensible to hold that every death is a transformation of the living

1624 animal into another smaller animal, and is a kind of diminution by which it is rendered
insensible. And this seems to have been the express opinion of the author of the book
De diaeta, ascribed to Hippocrates, nor was it repugnant to Albert the Great and John
Bacon, who accepted neither the natural production nor destruction of forms.19 But if,
therefore, living things are free from generation and death alike, so also their souls, if
they have them, will be perpetual and immortal, and will (as is the case for all
substances) only begin or end by creation or annihilation. And instead of the
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transmigration of souls (a misunderstanding, in my opinion) it will be necessary to
maintain the transformation of animals. But minds must be excepted from the fate of
other souls, for not only are they created by God, but it is also in accordance with divine
wisdom that when released from the body they have their own particular operations, so
that they are not pointlessly agitated by the countless alternations of matter. For as God
is the King of Minds as well as the cause of things, and since he himself is a mind, he
cultivates a special fellowship with them. In fact, since every single mind is an
expression of the divine image (for it can be said that whereas other substances express
the universe more, minds express God more), it is manifest that minds are the most
important part of the universe, and everything has been established for their sake. In
other words, in choosing the order of things, the greatest account was taken of minds,
and all things were so constructed that they would appear the more beautiful the better
they are understood. So it is to be held for certain that God took the greatest account of
justice, and that just as he sought the perfection of things, so he sought the happiness of
minds. Therefore we should not be surprised that minds are distinguished from the
souls of lower animals both in the origin of the animal we call man, and in his
extinction; and that although all souls are immortal, the only ones that are endowed
with memory are those in which there is consciousness and an understanding of
rewards and punishments.

For my part, I am inclined to believe that there are souls in the lower animals, on the
grounds that it is conducive to the perfection of things that whenever all those things
that are in keeping with a soul are present, a soul should also be understood to be
present. For souls, or at any rate forms, do not impede one another, and so it seems that
a vacuum of forms (rejected even by the ancients) is even less viable than one of bodies.

1625 But lest someone think it could be concluded with equal right that there ought to be
minds in the lower animals too, it must be realized that the order of things would not
have let all souls be released from the alternations of matter, nor would justice have let
some minds be abandoned to being tossed around. So it was enough for the lower
animals to be given souls, especially since their bodies were not made for reasoning, but
destined for various functions, as a silkworm is for weaving, a bee for making honey,
and others for the other functions by which the universe is distinguished.

Moreover, lest someone should complain that the notion of the soul, to the exent
that is distinguished from the mind, is not sufficiently clear, and the notion of form
much less so,20 it must be realized that this notion depends on the notion of substance
explained above. For it is the nature of a singular substance to have a complete notion,
in which all the predicates of the same subject are involved; thus although it does not
belong to the notion of a circle that it should be for example, wooden or iron, it does
belong to the notion of this existing circle, however, not only that it is iron, but also
whatever will happen to it. But since all things interact with others, either mediately or
immediately, it is consequently the nature of every substance to express the whole
universe by its force of acting or being acted upon, that is, by the series of its immanent
operations. And it is truly one being, otherwise it would not be a substance, but several
substances. And this principle of actions, or primitive force of acting, from which a
series of various states results, is the form of the substance. It is also clear what
perception should be if it is to be applicable to all forms, namely the expression of many
in one. This is very different from an expression in a mirror or in a bodily organ, which
is not truly one. If the perception is fairly distinct, it constitutes a sensation. In the mind,
however, apart from the expression of objects, we also find consciousness or reflexion,
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in which there is a kind of expression or image of God himself, and this is what brings it
about that only minds are capable of happiness and misery. Yet even though we are
proposing forms or souls, without which natures in general could not be correctly
understood, nevertheless in explaining the phenomena of specific bodies we do not use
souls or forms, any more than we would use the human mind in treating the functions

1626 of the human body. The reason for this, as we have shown, is that the harmony of
things is such that everything that happens in the soul can be explained by means of the
laws of perception alone, just as everything that happens in a body can be explained by
means of the laws of motion alone; and yet all things are in such mutual accord that it is
as if the soul could move the body or the body the soul.
[Laws of Corporeal Nature]

But it is now time for us to proceed gradually to a statement of the Laws of
Corporeal Nature. First, every body has some magnitude and shape or other. As one
body is not in several places, so neither are several bodies in one place. The same mass
does not occupy a greater or smaller volume than before, and rarefaction and
condensation are only the absorption and expulsion of a more fluid body. Every body is
movable and receives some degree of speed or slowness, but also a tendency in some
direction. All motions can be compounded with each other, and their line of motion will
be designated by geometry. Hence a body that moves in a curved line has a tendency
for continuing its motion in the direction of a straight line tangent to the curve unless it
is impeded, as can easily be demonstrated —something that Kepler was the first to
observe. Furthermore every place is filled by body, and every body is divisible and
transfigurable, since no reason can be assigned for atoms. And these things, at least, are
held to have been long established.

To these considerations I add the following: In every body there is some force or
motion. No body is so very small that it is not in turn actually divided into parts excited
by different motions; and therefore in every body there are actually infinitely many
bodies. Every change of any body propagates its effect to bodies however distant; that is
to say, all bodies act on and are acted upon by all others. Every body is confined by
those surrounding it so that its parts do not fly away, and therefore all bodies are
engaged in a mutual struggle amongst themselves, and every single body resists the
whole universe of bodies.

1627 Every body has some degree of firmness and fluidity, that of fluidity or  divisibility
it has through itself, that of solidity from the motion of bodies.21

[Note on firmness and fluidity]22

Firmness cannot be explained except by consideration of a system. For every body is
divisible, that is, does not in itself cohere with another, and every body receives an impressed
endeavour in addition to its own; and so I do not see why one part, on receiving an impression
of its own, would not recede from another. Unless perhaps we were to consider every direct
motion to be at the same time oblique,L4 and thus to disturb neighboring bodies. Suppose, for
example, a body ABC has two parts AB, BC, but the body tends from B towards F; and some
ball H following it with a much faster motion HG knocks the part AB forwards, and it is asked
whether it also knocks BC forwards. I say that inasmuch as the blow HG is composed of the
blows HL and LG, or DE of the blows DM and ME, BC is also impelled; and since various other
compositions can be conceived in countless ways, the whole is impelled in many ways when the
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part is impelled,23 even though the motion, considered in itself as a simple one, seems to have
nothing in common with AC. One must find out by experimentL5 what happens when things
lacking elasticity are placed next to each other, making contact along a highly polished surface,
such as AB and BC. It must be seen whether, and how much, BC is also impelled when AB
alone is impelled along HG.

Figure 1
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Or should we rather say that bodies have cohesion through themselves, and fluidity
accidentally: cohesion from the fact that all the substances in the universe are in harmony with
one another, and fluidity insofar as they are agitated with different motions?L6 Yet cohering
things are not those that are at rest together, but those that hardly separate from one another in
their motion, since, in order for them to separate from one another with an appreciable motion, a
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1628 great force is needed. Thus fluids must themselves have various motions, since they are easily
separated. There is no need for this in the case of sand, however, for there the bodies are
already disconnected, although all of them cohere to some slight degree. For example, any
grain of sand is a kind of small system in itself. So too, two brass balls are already established
by separate motions, and therefore cohere only very slightly, except perhaps that the elasticity
of one propels the other when they are in contact. Nor will it matter even if one is put inside the
other, as for example in the following way: Let the globule c touch the circle ab on the inside. If
ab is struck at d, it will not take c with it, since the latter will recede from it towards b24 It seems
to be an objection to the natural cohesion of bodies that they are more easily bent than moved;
but on the other hand it seems that both [sc. being bent and being moved] occur at the same
time, for both need force. Whatever the case, it seems that it should be reckoned among the
primary decrees of God concerning the nature of bodies, that every body coheres with another
except insofar as it is separated from it by its own motions.

c b

d

a ca

d

b

Figure 3       Figure 4

Let us also set up an experiment of this kind. Let the bodies a and b make a perfect contact
along their surfaces cd; to this end, they will be perfectly polished. Let them be pressed together
by winds from bellows eb and fa. Meanwhile with b at rest, let a be moved: it must be seen
whether b is pushed along with it. What must be considered, and put to experimental test,25 is
the case where it seems that solid bodies with no fluid between them appear difficult to separate
from one another. In fact I observe that this happens only when the contact is great, and the
fluid cannot easily insinuate itself. If we wish to derive cohesion from the pressure of the
surroundings, as in the case of tablets, we are stuck, in that the firmness of the tablets needs to
be established first.

Figure 5
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Cohesion is in body through itself insofar as everything is one continuum, fluidity comes
from motion within it; for insofar as its parts are excited by already differing motions, they are
separable. The universe ought to be considered as a continuous fluid, but one containing parts
of [differing]26 tenacity, like a composite of water, oil, pitchwater and similar things differing from
each other in various ways. There is nothing so fluid that it does not have a cohesion of parts,
nor so firm with respect to us that it does not really have some degree of fluidity.

Even if there is nothing in the universe of the utmost fluidity, nor of the utmost firmness, one
may still imagine for purposes of clarification that everything consists of globules of any desired
smallness and infinite firmness, and of a fluid running between them of infinite fluidity, just as in
geometry we imagine lines that are infinite and infinitely small.

A difficulty: that all bodies that have become free endeavour to fly away, that is, to
recede along their tangents, and are therefore held back only by the resistance of their

1629 surroundings. How, then, can cohesion arise from their internal motion?27 Should we say that
they would not fly away entirely if nothing held them back, but would only become much more
diffused and further extended (distended)?

Is one body never separated from another without a connection remaining, a “trail of
smoke”, which is subtler and more inefficacious the greater the distance and time of separation,
or the less the body's parts are agitated? —just as all things leave behind some traces and
odors, as they pass by.

In order to explain bodies' cohering by pressure, one must first establish firmness in the
parts. For suppose vortical motions in ab and in lm, which we wish to forbid passing from one to
the other. Suppose we imagine some [motion] to pass across, even if this is clearly incoherent;
since earlier the motions of all [the parts] harmonize into the likes of one solid, or at least into
the likes of a vortex resembling one, then when some [motion] enters in, those [parts] would
have to move more harmoniously than before they were disturbed. But, it may be said, what
then? All things are indifferent to all motions. So if they have no cohesion, it doesn't matter.
Therefore nature's resistance to perturbation depends on a natural cohesion. If a perfect fluid
has parts that move like a solid, it will have some tenacity, such that it will not readily endure
something else entering it that would change all its motions. This is for the general reason that
nature does not readily endure great changes, unless they occur gradually.

Figure 6 Figure7

ab lm

[Continuation of the Laws of Corporeal Nature]
The same power is conserved in the nature of things, that is, cause and effect are

equivalent. I call “power” that which is consumed in acting, that is, in producing an
effect.
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The same quantity of progress or direction is conserved in the nature of things,28 but
not the same quantity of motion, but sometimes the same sum, sometimes the same
difference.

Figure 8

The quantity of successive aggregates of motions always remains the same. An
aggregate of motions is the sum of all the motions that have been in a body from the
time it was at rest, subtracting those which have been transferred into another body.

Nature in general always pursues its own end.
Every motion can be composed with any other. And any motion can be understood

to be composed of any others.
Nature tends equably towards the same parts or regions of the universe, and the

whole of nature progresses equally towards the same parallels. Hence the whole of
1630 nature also progresses equally towards contrary parallels, and the whole of nature

progresses equally along any straight line and its parallels, i.e. into any region.
Furthermore, the endeavour of the whole of nature towards any point whatever that we
assume in the world is always the same, and the endeavour towards the center is
always equal to the endeavour away from the center.

The principle of cohesion is harmonizing motion, and that of fluidity is varying
motion. Even in specific disturbances there is a general harmony in certain laws of the
system of the universe. In every system there is a sort of harmony, which does not
violate the various motions of the parts. Every disturbance is perpetual, like
oscillations:29 now it is divided into several parts, and now it is gathered back out of its
several parts into a unity again, and it is in this that the alternation of things consists.
The principle of cohesion brings it about that nature opposes disturbances. For in a
disturbance it is necessary that those things that previously moved together must, after
coming upon the disturbing factor, split apart from each other in many directions.

All restitutions of the same disturbance last an equal length of time. Every mass
in the universe has some cohesion.

The whole universe is one continuous fluid, whose parts have differing degrees of
tenacity, as if someone were to make up a liquid out of water, oil, liquid pitch and
similar things variously stirred up together.

Every body while in motion stirs up a vortex around itself of subtle parts of the
surrounding matter, in such a way that the place in front of it is emptied and that
behind it is filled up. But prior to this it already has its own system.
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There is no transition to rest by a leap, and nothing passes from motion to rest or to
a contrary motion without passing through all the intermediate degrees of motion. And
just as no motion from place to place occurs in an instant, so no change from degree to
degree occurs in an instant.

Rigorously speaking, no force is transferred from one body to another, but every
body moves by an innate force.

Motion30 and rest are something relative, and cannot be absolutely assigned in
nature; but forces, that is, the causes of the changes, can.

In every collision of bodies, the action and passion is equal on both sides.
Every effect is propagated indefinitely in time as well as in place, but is diminished.
The cohesion of our bodies, which are not systems but structures, can be explained

by pressure of the surrounding matter, on the model of polished tablets. But the
firmness of this structure is to be derived from a harmonious collocation of little
systems, as in magnets and the fixed stars. Systems themselves are to be derived from
harmonious motion.
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1 LH IV 6, 9, leaves 1-4; 2 sheets of folio, 71/3 pages, together with two interleaved slips
of paper. Edited for the Vorausedition by Gerhard Biller as Ve125: 482-95 (Fascicule 2,
1983). The first part (up to the the end of p. 1626) was previously edited and transcribed
by Gerhardt (G.vii.309-318); the second part by G. W .R. Parkinson as an Appendix to
his “Science and Metaphysics in Leibniz's ‘Specimen Inventorum’”, Studia Leibnitiana,
VI/1, 1-27: pp. 17-27. Of the two small sheets inserted among the folio leaves, Gerhardt
transcribes only the second, that dealing with occasional causes (5 recto and verso:
G.VII.313-14n); this is edited as a separate piece by the Akademie (Ve126 = Aiv320), De
Systemate Causarum Occasionalium (“On the System of Occasional Causes”), but I
have followed Gerhardt in including it as an elaborative note to the Specimen. The first
(on 6 recto), which deals with possibility and the necessary being, is transcribed by
Parkinson but also edited by the Akademie as a separate piece (Ve414 = Aiv315). It
appears to be an elaboration on the fifth and sixth paragraphs of the Specimen, and I
have included it there as a note. The Specimen is very much a work in progress, and it
is difficult to tell whether a given marginal jotting is intended as an inclusion, a
revision, a suggestion for revision, or a footnote. I have interpreted the first two
passages given as footnotes by theAkademie editors (and Gerhardt) as intended
insertions, and have included them in the main body of text.
2 Parkinson notes that the work “is full of theses and arguments that are reminiscent of
the Discourse on Metaphysics and the correspondence with Arnauld, and it may
therefore be said with reasonable confidence [to have been] written in about 1686” (op.
cit., p. 1). This is also consistent with the resonance of themes with “On the Present
World”, and the greater maturity of their expression here; as well as with the new
themes sounded here, especially the idea that contingent truths require an infinite
analysis, first expounded in the Generales Inquisitiones of 1686 (Aiv165: 741-790); see
following note. The Akademie editors, however, place it in the Vienna period (1688), on
the basis of weakly confirmed watermark evidence.
3 For the full argument that contingent truths require infinite analysis, see Leibniz's
General Investigations, §§ 60-61; pp. 45-46 in Walter O'Briant's edition.
4 Leibniz has not yet settled on a name for this principle (later to become famous as his
Principle of Sufficient Reason), although he has already been employing it for some
years (see Mercer and Sleigh, “Metaphysics: The Early Years,” The Cambridge
Companion to Leibniz, pp. 72ff.). In the manuscript, he first wrote principium rationis
praesuppositae, the “Principle of a Presupposed Reason,” before changing it to the
“Principle of Providing a Reason.”
5 This is expounded particularly clearly in Leibniz's “Necessary and Contingent truths”
(c. 1686; C 16-24; PW 96-105), and the short essay “On Freedom” (c. 1689; PW 106-111; L
263-266).
6 This explanatory paragraph was written down on the manuscript next to the
preceding one, on leaf 2v°.
7 Cf. the Discourse on Metaphysics, §5: “he who acts perfectly is like an excellent
geometer who knows how to find the best constructions of a problem” (G.iv.430; L 305).
8 This passage is amplified upon in the Discourse on Metaphysics, §24: Aiv306; G.iv.449-
450.
L1 FIRST INTERLEAVED NOTE (Aiv315): This proposition: if a necessary being is possible, it
follows that it exists, is the pinnacle of modal theory, and makes the first transition from
possibility to being, that is, from the essences of things to existences. And since such a
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transition is necessary, for otherwise nothing would exist, it follows from this that a
necessary being is possible, and therefore exists. And to be sure, unless there were a
necessary being, no reason could be provided for the existence of things, nor would
there be a cause why anything should exist. Or, to say it more concisely: It is necessary
for something to exist, and therefore there is a necessary being. It must be seen whether
this inference is sufficient. For it seems to follow from this at least that certain beings are
conditionally necessary; yet conditional necessity must be founded on some absolute
necessity.
9 Compare the version of this argument Leibniz gave in his annotations on Spinoza’s
Letter on the Infinite (Aiii19: 282-3).
10 The passage from Quin imo to scenographias was added by Leibniz in the margin. As
Parkinson notes (PW 77-78), the figure alluded to here of the plan géométral (or ground
plan) and its infinitely many projections from the sides —or variations on this such as
the bird's-eye view of a town, and the points of view of approaching travellers— is one
of Leibniz's favorites, and is given by him on numerous occasions (e.g. in Aiii76 above,
and the letters to Arnauld of 1686/4/12 (G.ii.19; PW 50) and 1687/10/9 (G.ii.112; PW
72, L 339), in “Primary Truths” (C 518; PW 90, L 269), and in the “Monadology” §57
(PW 187; L 648).
11 Hippocrates, De alimento, §23; cf. fn. 8 in Aiii3 above.
12 Omnia conspirantia esse, literally, “all things conspire”. This theme of universal
sympathy reverberates through the essay: at 492 l.25 cohesion is explained in terms of
the fact that omnes substantiae universi conspirant inter se, “all substances in the
universe harmonize with one another”, and at 494 l.3 the principle of the cohesion of
bodies is identified as motus conspirans, harmonizing motion.
13 Hugo of St. Victor was a German scholastic philosopher, 1096-1141. The reference is to
his Quaestiones et decisiones in epistolas D. Pauli, I, qu. 237.
14 The constantem (“constant”) in certamque ... naturam constantem was omitted in the
Vorausedition. It accords with the “notion constante” of the Discourse on Metaphysics
(§6; Gi.iv.431), where this whole comparison with the line is treated by Leibniz at
greater length.
15 This refers to Francisco Suárez's theory of causation, where cause is defined as “what
flows [influere] being into something else”; which Leibniz (in his critical reflections on
Nizolius of 1670) described as “a most barbarous and obscure expression” (Loemker, p.
126). See GLOSSARY note on influxus.
L2 SECOND INTERLEAVED NOTE (Aiv320): The system of occasional causes ought to be
partly accepted, and partly rejected. Each substance is the true and real cause of its
immanent actions, and has a force of acting, and although it is sustained by divine
concurrence, it is impossible for it to behave merely passively, and this is true in
corporeal substances as well as incorporeal ones. But again each substance (excepting
God alone) is but the occasional cause of its own transient actions on another substance.
Therefore the true reason for the union between soul and body, and the cause of one
body's accommodating itself to the state of another body, is simply that the different
substances of the same world system were so created from the beginning as to
harmonize with one another as a result of the laws of their own individual nature.
16 The Hypothesis of Occasional Causes is also depicted as bringing in a deus ex
machina (a god brought on stage by mechanical device to resolve some difficulty in
plot) in Primary Truths and in Leibniz's letter to Arnauld of October 9, 1687. In the
latter Leibniz alleges that its “authors ... consider it a nodus vindice dignus, cui Deus ex
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machina intervenire debeat (a knot worthy of a champion, for which God should
intervene ex machina),” an allusion to Horace, Ars poet. 191-2, which he quoted in
Confession of Nature Against the Atheists: “Nec deus intersit, nisi dignus vindice
nodus inciderit, (And let not a god intervene, unless a knot should occur worthy of a
champion)” (G.ii.113; L 119, 349).
L3 IN THE MARGIN: In order to understand the nature of time it is essential for us to
consider change, that is, the contradictory predicates of the same thing in a different
respect, which respect is nothing but the consideration of time.

Space and time are not things, but real relations. There is no absolute place or
motion, since there are no principles for determining the subject of motion.
17 Leibniz had originally begun this paragraph: “| From the same notion of substance it
is a consequence that neither a vacuum nor an atom exists. Instead there follows from it
something even more important, that either there exist no <corporeal> subst<ances> |.”
18 In his letter to Arnauld of October 9, 1687, Leibniz cites both Leeuwenhoek and
Swammerdam in support of his transformationism: “I learned some time ago
[presumably when he met them on his way to Hanover in 1676-7] that Mr.
Leeuwenhoek holds opinions very close to mine, in that he maintains that even the
largest animals originate by a kind of transformation ... and Mr. Swammerdam, another
great observer and anatomist, gives enough evidence of also inclining towards it”
(G.ii.122-3; L 345). A more obvious proponent of transformation is Malpighi, whom he
mentions in his “New System of Nature” (1695), citing in addition Malebranche, Régis,
and Hartsoeker as “being not very far removed from this opinion” (G.ii.480; AG 140).
19 For the work ascribed to Hippocrates, see The Regimen, I.4: “So of all things, nothing
perishes and nothing comes into being that did not exist before” (quoted from AG 141).
The Akademie editors give Pseudo-Hippocrates, De dieta, §23. Albert the Great (c. 1207-
80) was a scholastic philosopher and Bishop of Ratisbon; “John Bacon” is John of
Baconthorpe (d. 1348), a medieval commentator on Aristotle with Averroistic leanings
famous for his Commentary on the “Sentences”. Leibniz alludes to the first two thinkers
in the same connection his letter to Arnauld of 1686/12/8 (G.ii.75), and to all three in
that of  1687/10/9 (G.ii.116; L 342).
20 This very complaint had been made by Arnauld in his correspondence with Leibniz in
September 1686: “6. Finally it will be said that it is not worthy of a philosopher to admit
entities of which we have no clear and distinct idea; and that we do not at all have one
of substantial forms...” (1686/9/28: G.ii.67); to which Leibniz makes much the same
reply as here (1686/12/8: G.ii.77; AG 80).
21 This sentence is marked off by two strokes of the pen, and from here on Leibniz's
writing is smaller. Gerhardt did not transcribe the rest, regarding it as a hasty jotting
down of “a large number of remarks having to do with the firmness and cohesion of
bodies” (G.vii.318). But as G.W.F. Parkinson first discovered (op. cit. in note 1, p. 2), this
is “only half the truth,” in that after the long note on firmness and fluidity, Leibniz in
effect resumes his “laws of corporeal nature”. As Parkinson explains (17), the order of
composition seems to have been as follows: after marking off the above sentence on 4
recto, Leibniz left the remainder of the page free for further reflections on firmness and
fluidity, and proceeded with the “Laws of Corporeal Nature” in the left-hand column
on 4 verso. Half way down the column, he turned back to write the note on firmness
and fluidity, which then spilled over onto 4 verso underneath the “Laws”, and back
onto 4 recto in the margin. After he had finished the note, he returned to an elaboration
of the “Laws” in the right-hand column of 4 verso.
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22 Title suggested by Parkinson for this digression on the explanation of the firmness of
bodies in terms of harmony of motions.
L4 IN THE MARGIN: I do not think so, since in reality a body is not carried laterally.
23 Reading with Parkinson and Biller parte impulsi as a slip of the pen for parte impulsa.
L5 IN THE MARGIN: NB.
L6 IN THE MARGIN: That cohesion arises from motion insofar as it is harmonious, we have
from two experiments: that of plaster when poured, which forms bubbles; and that of
iron filings, which, when a magnet is moved towards them, turn into threads —to say
nothing of vitrification. But why is the firmness greater after refrigeration, when motion
has ceased? is this because the facets [of the component parts] have been brought into
agreement?
24 Leibniz surely means d.
25 Leibniz had written experimendum for experiendum, “it must be put to experimental
test”.
26 Leibniz had crossed out diversae (“of differing tenacity”); but as Parkinson points out,
the sense seems to require it (or something synonymous). Cf. “the whole universe is one
continuous fluid, whose parts have differing degrees of tenacity  (partes diversos
habent tenacitatis gradus)” at 1630 below.
27 This is indeed a difficulty for Leibniz’s account, and one that he does not resolve in
this note. On the one hand, all free bodies will fly away along the tangent unless
constrained by the pressure of their surroundings; but on the other hand,  one cannot
explain firmness or cohesion in terms of the pressure of surrounding bodies, on pain of
an infinite regress (“in order to explain bodies' cohering by pressure, one must first
establish firmness in the parts”). Thus “firmness cannot be explained except by
consideration of a system,” i.e. a system of harmonious internal motions that would
consitute the body as a real or apparent whole.
28 See GLOSSARY notes on direction and progress. Leibniz had originally written “The
same quantity of endeavours is conserved in the nature of things,” then “The aggregate
of endeavours”, then “The aggregate of existing motions and,” before settling on this
wording.
29 Or perhaps (as Parkinson renders it), “Every perpetual disturbance is like
oscillations.” But it seems to me that Leibniz's meaning is not that there is a well defined
class of particular disturbances that are perpetual, but that, because of the elasticity of
all matter, the effect of any disturbance on the universe as a whole is never entirely
dissipated, but alternates back and forth.
30 This sentence replaces: “Truly every body is to be understood as having a motion in
common with every other body whatsoever.”


