8 Leibniz and Clarke

READING
The Leibniz-Clarke Correspondence

Mr. Leibniz’s First Paper

1. Natural religion itself, seems to decay (in England) very much. Many will have
human souls to be material: others make God himself a corporeal being.

2. Mr. Locke, and his followers, are uncertain at least, whether the soul be not
material, and naturally perishable.

3. Sir Isaac Newton says, that space is an organ, which God makes use of to per-
ceive things by. But if God stands in need of any organ to perceive things by, it will
follow, that they do not depend altogether upon him, nor were produced by him.

4. Sir Isaac Newton, and his followers, have also a very odd opinion concerning the
work of God. According to their doctrine, God Almighty wants to wind up his
watch from time to time: otherwise it would cease to move. He had not, it seems,
sufficient foresight to make it a perpetual motion. Nay, the machine of God's
making, is so imperfect, according to these gentlemen; that he is obliged to clean it
now and then by an extraordinary concourse, and even to mend it, as a clockmaker
mends his work; who must consequently be so much the more unskilful a workman,
as he is oftener obliged to mend his work and to set it right. According to my
opinion, the same force and vigour remains always in the world, and only passes
from one part of matter to another, agreeably to the laws of nature, and the beauti-
ful pre-established order. And 1 hold, that when God works miracles, he does not do
it in order to supply the wants of nature, but those of grace. Whoever thinks other-
wise, must needs have a very mean notion of the wisdom and power of God.

Dr. Clarke’s First Reply

1. That there are some in England, as well as in other countries, who deny or very
much corrupt even natural religion itself, is very true, and much to be lamented. But
(next to the vicious affections of men) this is to be principally ascribed to the false
philosophy of the materialists, to which the mathematical principles of philosophy
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are the most directly repugnant. That some make the souls of men, and others even
God himself to be a corporeal being; is also very true: but those who do so, are the
great enemies of the mathematical principles of philosophy; which principles, anq
which alone, prove matter, or body, to be the smallest and most inconsiderable part
of the universe.

2. That Mr. Locke doubted whether the soul was immaterial or no, may justly be
suspected from some parts of his writings: but herein he has been followed only by
some materialists, enemies to the mathematical principles of philosophy; and whq
approve little or nothing in Mr. Locke’s writings, but his errors.

3. Sir Isaac Newton doth not say, that space is the organ which God makes use of to
perceive things by; nor that he has need of any medium at all, whereby to perceive
things: but on the contrary, that he, being omnipresent, perceives all things by his
immediate presence to them, in all space wherever they are, without the intervention
or assistance of any organ or medium whatsoever. In order to make this more intel<
ligible, he illustrates it by a similitude: that as the mind of man, by its immediate
presence to the pictures or images of things, form’d in the brain by the means of the
organs of sensation, sees those pictures as if they were the things themselves; so God
sees all things, by his immediate presence to them; he being actually present to the
things themselves, to all things in the universe; as the mind of man is present to all
the pictures of things formed in his brain. Sir Isaac Newton considers the brain and
organs of sensation, as the means by which those pictures are formed: but not as the
means by which the mind sees or perceives those pictures, when they are so formed,
And in the universe, he doth not consider things as if they were pictures, formed by
certain means, or organs; but as real things, form’d by God himself, and seen by him
in all places wherever they are, without the intervention of any medium at all. And
this similitude is all that he means, when he supposes infinite space to be (as it were)
the sensorium of the Omnipresent Being.*. ..

Mr. Leibniz’s Second Paper

1. It is rightly observed in the paper delivered to the Princess of Wales, which Her
Royal Highness has been pleased to communicate to me, that, next to corruption of
manners, the principles of the materialists do very much contribute to keep up
impiety. But I believe the author had no reason to add, that the mathematical princi-
ples of philosophy are opposite to those of the materialists. On the contrary, they are

*See Newton's Optics, Query 28.
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the same; only with this difference, that the materialists, in imitation of Democritus,
Epicurus, and Hobbes, confine themselves altogether to mathematical principles, and
admit only bodies; whereas the Christian mathematicians admit also immaterial sub-
stances. Wherefore, not mathematical principles (according to the usual sense of that
word) but metaphysical principles ought to be opposed to those of the materialists.
Pythagoras, Plato, and Aristotle in some measure, had a knowledge of these princi-
ples; but I pretend to have established them demonstratively in my Theodicy, though
I have done it in a popular manner. The great foundation of mathematics is the
principle of contradiction, or identity, that is, that a proposition cannot be true and
false at the same time; and that therefore A is A, and cannot be not A. This single
principle is sufficient to demonstrate every part of arithmetic and geometry, that is,
all mathematical principles. But in order to proceed from mathematics to natural
philosophy, another principle is requisite, as I have observed in my Theodicy: 1 mean,
the principle of a sufficient reason, viz. that nothing happens without a reason why
it should be so, rather than otherwise. And therefore Archimedes being to proceed
from mathematics to natural philosophy, in his book De &quilibrio, was obliged to
make use of a particular case of the great principle of a sufficient reason. He takes it
for granted, that if there be a balance, in which everything is alike on both sides, and
if equal weights are hung on the two ends of that balance, the whole will be at rest.
"Tis because no reason can be given, why one side should weigh down, rather than
the other. Now, by that single principle, viz. that there ought to be a sufficient reason
why things should be so, and not otherwise, one may demonstrate the being of a
God, and all the other parts of metaphysics or natural theology; and even, in some
measure, those principles of natural philosophy, that are independent upon mathe-
matics: I mean, the dynamical principles, or the principles of force. ...

Dr. Clarke’s Second Reply

1. When I said that the mathematical principles of philosophy are opposite to those
of the materialists; the meaning was, that whereas materialists suppose the frame of
nature to be such as could have arisen from mere mechanical principles of matter
and motion, of necessity and fate; the mathematical principles of philosophy sh()\.’v
on the contrary, that the state of things (the constitution of the sun and planets) is
such as could not arise from any thing but an intelligent and free cause. As to the
propriety of the name; so far as metaphysical consequences follow demonstratively
from mathematical principles, so far the mathematical principles may (if it be
thought fit) be called metaphysical principles.
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*Tis very true, that nothing is, without a sufficient reason why it is, and why it is
thus rather than otherwise. And therefore, where there is no cause, there can be no
effect. But this sufficient reason is oft-times no other, than the mere will of God. For
instance: why this particular system of matter, should be created in one particuly,
place, and that in another particular place; when, (all place being absolutely indjf.
ferent to all matter,) it would have been exactly the same thing vice versa, supposin
the two systems (or the particles) of matter to be alike; there can be no other reason,
but the mere will of God. Which if it could in no case act without a predeterminip,
cause, any more than a balance can move without a preponderating weight; this
would tend to take away all power of choosing, and to introduce fatality. . ..

Mr. Leibniz’s Third Paper

1. According to the usual way of speaking, mathematical principles concern only
mere mathematics, viz. numbers, figures, arithmetic, geometry. But metaphysica]
principles concern more general notions, such as are cause and effect.

2. The author grants me this important principle; that nothing happens without 5
sufficient reason, why it should be so, rather than otherwise. But he grants it only in
words, and in reality denies it. Which shows that he does not fully perceive the
strength of it. And therefore he makes use of an instance, which exactly falls in with
one of my demonstrations against real absolute space, which is an idol of some
modern Englishmen. T call it an idol, not in a theological sense, but in a philosoph-
ical one; as Chancellor Bacon says, that there are idola tribus, idola specus.

3. These gentlemen maintain therefore, that space is a real absolute being. But thig
involves them in great difficulties; for such a being must needs be eternal and infinite,
Hence some have believed it to be God himself, or, one of his attributes, his immen-
sity. But since space consists of parts, it is not a thing which can belong to God.

4. As for my own opinion, I have said more than once, that I hold space to be
something merely relative, as time is; that I hold it to be an order of coexistences, as
time is an order of successions. For space denotes, in terms of possibility, an order of
things which exist at the same time, considered as existing together; without enquir-
ing into their manner of existing. And when many things are seen together, one per-
ceives that order of things among themselves.

5. I have many demonstrations, to confute the fancy of those who take space to be
a substance, or at least an absolute being. But I shall only use, at the present, one
demonstration, which the author here gives me occasion to insist upon. I say then,
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that if space was an absolute being, there would something happen for which it
would be impossible there should be a sufficient reason. Which is against my axiom.
And 1 prove it thus. Space is something absolutely uniform; and, without the things
placed in it, one point of space does not absolutely differ in any respect whatsoever
from another point of space. Now from hence it follows, (supposing space to b.e
something in itself, besides the order of bodies among themselves,) that ’tis impossi-
ble there should be a reason, why God, preserving the same situations of bodies
among themselves, should have placed them in space after one certain particular
manner, and not otherwise; why every thing was not placed the quite contrary way,
for instance, by changing East into West. But if space is nothing else, but that order
or relation; and is nothing at all without bodies, but the possibility of placing the@:
then those two states, the one such as it now is, the other supposed to be the qu1t'e
contrary way, would not at all differ from one another. Their difference therefore is
only to be found in our chimerical supposition of the reality of space in itself. But
in truth the one would exactly be the same thing as the other, they being absolutely
indiscernible; and consequently there is no room to enquire after a reason of the
preference of the one to the other.. ..

7. It appears from what I have said, that my axiom has not been well understooq;
and that the author denies it, tho” he seems to grant it. "Tis true, says he, that there 15
nothing without a sufficient reason why it is, and why it is thus, rather than other-
wise: but he adds, that this sufficient reason, is often the simple or mere will of Go.d:
as, when it is asked why matter was not placed otherwhere in space; the san?e.Sll-
uations of bodies among themselves being preserved. But this is plainly maintaining,
that God wills something, without any sufficient reason for his will: against the
axiom, or the general rule of whatever happens. This is falling back into the lolose
indifference, which I have confuted at large, and showed to be absolutely chimerical
even in creatures, and contrary to the wisdom of God, as if he could operate without
acting by reason. ...

Dr. Clarke’s Third Reply

2. Undoubtedly nothing is, without a sufficient reason why it is, rather than r%ot; and
why it is thus, rather than otherwise. But in things in their own nature indifferent;
mere will, without any thing external to influence it, is alone that sufficient reason.
As in the instance of God’s creating or placing any particle of matter in one place
rather than in another, when all places are originally alike. And the case is the same,
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even though space were nothing real, but only the mere order of bodies: for still it
would be absolutely indifferent, and there could be no other reason but mere will,
why three equal particles should be placed or ranged in the order «, b, ¢, rather than
in the contrary order. And therefore no argument can be drawn from this indif-
ferency of all places, to prove that no space is real. For different spaces are really
different or distinct one from another, though they be perfectly alike. And there is
this evident absurdity in supposing space not to be real, but to be merely the order
of bodies; that, according to that notion, if the earth and sun and moon had been
placed where the remotest fixed stars now are, (provided they were placed in the
same order and distance they now are with regard one to another,) it would not only
have been, (as this learned author rightly says,) la méme chose, the same thing in
effect; which is very true: but it would also follow, that they would then have been in
the same place too, as they are now: which is an express contradiction.

The ancients® did not call all space which is void of bodies, but only extramundane
space, by the name of imaginary space. The meaning of which, is not, that such
space is not real;® but only that we are wholly ignorant what kinds of things are in
that space. Those writers, who by the word, imaginary, meant at any time to affirm
that space was not real; did not thereby prove, that it was not real.

3. Space is not a being, an eternal and infinite being, but a property, or a conse-
quence of the existence of a being infinite and eternal. Infinite space, is immensity:
but immensity is not God: and therefore infinite space, is not God. Nor is there any
difficulty in what is here alleged about space having parts. For infinite space is one,
absolutely and essentially indivisible: and to suppose it parted, is a contradiction in
terms; because there must be space in the partition itself; which is to suppose it
parted, and yet not parted at the same time. The immensity or omnipresence of God,
is no more a dividing of his substance into parts; than his duration, or continuance
of existing, is a dividing of his existence into parts. There is no difficulty here, but
what arises from the figurative abuse of the word, parts.

4. If space was nothing but the order of things coexisting; it would follow, that if
God should remove in a straight line the whole material world entire, with any
swiftness whatsoever; yet it would still always continue in the same place: and that
nothing would receive any shock upon the most sudden stopping of that motion.
And if time was nothing but the order of succession of created things; it would
follow, that if God had created the world millions of ages sooner than he did, yet it

a. This was occasioned by a passage in the private letter wherein Mr. Leibniz’s third paper came inclosed.
b. Of nothing, there are no dimensions, no magnitudes, no quantity, no properties.
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would not have been created at all the sooner. Further: space and time are quanti-
ties; which situation and order are not.

5. The argument in this paragraph, is; that because space is uniform or alike, and
one part does not differ from another; therefore the bodies created in one place, if
they had been created in another place, (supposing them to keep the same situation
with regard to each other,) would still have been created in the same place as before:
which is a manifest contradiction. The uniformity of space, does indeed prove, that
there could be no (external) reason why God should create things in one place rather
than in another: but does that hinder his own will, from being to itself a sufficient
reason of acting in any place, when all places are indifferent or alike, and there be
good reason to act in some place?. ..

7 and 8. Where there is any difference in the nature of things, there the consider-
ation of that difference always determines an intelligent and perfectly wise agent. But
when two ways of acting are equally and alike good, (as in the instances before
mentioned;) to affirm in such case, that God cannot act at all, or that ’tis no perfec-
tion in him to be able to act, because he can have no external reason to move him to
act one way rather than the other, seems to be denying God to have in himself any
original principle or power of beginning to act, but that he must needs (as it were
mechanically) be always determined by things extrinsic. . ..

Mr. Leibniz’s Fourth Paper

3. 'Tis a thing indifferent, to place three bodies, equal and perfectly alike, in any
order whatsoever; and consequently they will never be placed in any order, by him
who does nothing without wisdom. But then he being the author of things, no such
things will be produced by him at all; and consequently there are no such things in
nature.

4. There is no such thing as two individuals indiscernible from each other. An inge-
nious gentleman of my acquaintance, discoursing with me, in the presence of Her
Electoral Highness the Princess Sophia, in the garden of Herrenhausen; thought he
could find two leaves perfectly alike. The Princess defied him to do it, and he ran all
over the garden a long time to look for some; but it was to no purpose. Two drops of
water, or milk, viewed with a microscope, will appear distinguishable from each
other. This is an argument against atoms; which are confuted, as well as a vacuum,
by the principles of true metaphysics.
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5. Those great principles of a sufficient reason, and of the identity of indiscernibles,
change the state of metaphysics. That science becomes real and demonstrative by
means of these principles; whereas before, it did generally consist in empty words.

6. To suppose two things indiscernible, is to suppose the same thing under two
names. And therefore to suppose that the universe could have had at first another
position of time and place, than that which it actually had; and yet that all the parts
of the universe should have had the same situation among themselves, as that which
they actually had; such a supposition, I say, is an impossible fiction.

7. The same reason, which shows that extramundane space is imaginary, proves that
all empty space is an imaginary thing; for they differ only as greater and less.

8. If space is a property or attribute, it must be the property of some substance. But
what substance will that bounded empty space be an affection or property of, which
the persons I am arguing with, suppose to be between two bodies?

9. If infinite space is immensity, finite space will be the opposite to immensity, that
is, "twill be mensurability, or limited extension. Now extension must be the affection
of some thing extended. But if that space be empty, it will be an attribute without
a subject, an extension without any thing extended. Wherefore by making space a
property, the author falls in with my opinion, which makes it an order of things, and
not any thing absolute.

10. If space is an absolute reality; far from being a property or an accident opposed
to substance, it will have a greater reality than substances themselves. God cannot
destroy it, nor even change it in any respect. It will be not only immense in the
whole, but also immutable and eternal in every part. There will be an infinite number
of eternal things besides God.

11. To say that infinite space has no parts, is to say that it does not consist of finite
spaces; and that infinite space might subsist, though all finite spaces should be
reduced to nothing. It would be, as if one should say, in the Cartesian supposition of
a material extended unlimited world, that such a world might subsist, though all the
bodies of which it consists, should be reduced to nothing. ...

13. To say that God can cause the whole universe to move forward in a right line, or
in any other line, without making otherwise any alteration in it; is another chimerical
supposition. For, two states indiscernible from each other, are the same state; and
consequently, ’tis a change without any change. Besides, there is neither rhyme nor
reason in it. But God does nothing without reason; and ’tis impossible there should
be any here. Besides, it would be agendo nihil agere, as 1 have just now said, because
of the indiscernibility.
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14. These are idola tribus, mere chimeras, and superficial imaginations. All this is
only grounded upon the supposition, that imaginary space is real. ...

16. If space and time were any thing absolute, that is, if they were any thing else,
besides certain orders of things; then indeed my assertion would be a contradiction.
But since it is not so, the hypothesis [that space and time are any thing absolute] is
contradictory, that is, "tis an impossible fiction.

17. And the case is the same as in geometry; where by the very supposition that a
figure is greater than it really is, we sometimes prove that it is not greater. This
indeed is a contradiction; but it lies in the hypothesis, which appears to be false for
that very reason.

18. Space being uniform, there can be neither any external nor internal reason, by
which to distinguish its parts, and to make any choice among them. For, any exter-
nal reason to discern between them, can only be grounded upon some internal one.
Otherwise we should discern what is indiscernible, or choose without discerning. A
will without reason, would be the chance of the Epicureans. A God, who should act
by such a will, would be a God only in name. The cause of these errors proceeds
from want of care to avoid what derogates from the divine perfections.

19. When two things which cannot both be together, are equally good; and neither
in themselves, nor by their combination with other things, has the one any advantage
over the other; God will produce neither of them.

20. God is never determined by external things, but always by what is in himself;
that is, by his knowledge of things, before any thing exists without himself. . ..

41. The author contends, that space does not depend upon the situation of bodies. I
answer: ’tis true, it does not depend upon such or such a situation of bodies; but it is
that order, which renders bodies capable of being situated, and by which they have a
situation among themselves when they exist together; as time is that order, with
respect to their successive position. But if there were no creatures, space and time
would be only in the ideas of God....

Dr. Clarke’s Fourth Reply
1 and 2. This notion leads to universal necessity and fate, by supposing that motives

have the same relation to the will of an intelligent agent, as weights have to a balance;
so that of two things absolutely indifferent, an intelligent agent can no more choose

a. See above, Mr. Leibniz’s Second Paper, §1.
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either, than a balance can move itself when the weights on both sides are equal. Buy
the difference lies here. A balance is no agent, but is merely passive and acted upon
by the weights; so that, when the weights are equal, there is nothing to move it. Buy
intelligent beings are agents; not passive, in being moved by the motives, as a bal
ance is by weights; but they have active powers and do move themselves, sometimey
upon the view of strong motives, sometimes upon weak ones, and sometimes wherg
things are absolutely indifferent. In which latter case, there may be very good reason
to act, though two or more ways of acting may be absolutely indifferent. Thig
learned writer always supposes the contrary, as a principle; but gives no proof of it,
either from the nature of things, or the perfections of God.
3 and 4. This argument, if it was true, would prove that God neither has created,
nor can possibly create any matter at all. For the perfectly solid parts of all matter, if
you take them of equal figure and dimensions (which is always possible in supposis
tion,) are exactly alike; and therefore it would be perfectly indifferent if they were
transposed in place; and consequently it was impossible (according to this learned
author’s argument,) for God to place them in those places wherein he did actually
place them at the creation, because he might as easily have transposed their situation,
"Tis very true, that no two leaves, and perhaps no two drops of water are exactly
alike; because they are bodies very much compounded. But the case is very different
in the parts of simple solid matter. And even in compounds, there is no impossibility
for God to make two drops of water exactly alike. And if he should make them
exactly alike, yet they would never the more become one and the same drop of
water, because they were alike. Nor would the place of the one, be the place of the
other; though it was absolutely indifferent, which was placed in which place. The
same reasoning holds likewise concerning the original determination of motion, this
way or the contrary way.
5 and 6. Two things, by being exactly alike, do not cease to be two. The parts of
time, are as exactly like to each other, as those of space: yet two points of time, are
not the same point of time, nor are they two names of only the same point of time.
Had God created the world but this moment, it would not have been created at the
time it was created. And if God has made (or can make) matter finite in dimensions,
the material universe must consequently be in its nature moveable; for nothing that
is finite, is immoveable. To say therefore that God could not have altered the time or
place of the existence of matter, is making matter to be necessarily infinite and eter-
nal, and reducing all things to necessity and fate.
7. Extra-mundane space, (if the material world be finite in its dimensions,) is not
imaginary, but real. Nor are void spaces in the world, merely imaginary. In an
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exhausted receiver,* though rays of light, and perhaps some other matter, be there in
an exceeding small quantity; yet the want of resistance plainly shows, that the
greatest part of that space is void of matter. For subtleness or fineness of matter,
cannot be the cause of want of resistance. Quicksilver is as subtle, and consists of as
fine parts and as fluid, as water; and yet makes more than ten times the resistance:
which resistance arises therefore from the quantity, and not from the grossness of the
matter.

8. Space void of body, is the property of an incorporeal substance. Space is not
bounded by bodies, but exists equally within and without bodies. Space is not
inclosed between bodies; but bodies, existing in unbounded space, are, themselves
only, terminated by their own dimensions.

9. Void space, is not an attribute without a subject; because, by void space, we never
mean space void of every thing, but void of body only. In all void space, God is
certainly present, and possibly many other substances which are not matter; being
neither tangible, nor objects of any of our senses.

10. Space is not a substance, but a property; and if it be a property of that which is
necessary, it will consequently (as all other properties of that which is necessary must
do,) exist more necessarily, (though it be not itself a substance,) than those sub-
stances themselves which are not necessary. Space is immense, and immutable, and
eternal; and so also is duration. Yet it does not at all from hence follow, that any
thing is eternal hors de Dieu. For space and duration are not hors de Dieu, but are
caused by, and are immediate and necessary consequences of his existence. And
without them, his eternity and ubiquity (or omnipresence) would be taken away.

11 and 12. Infinites are composed of finites, in no other sense, than as finites are
composed of infinitesimals. In what sense space has or has not parts, has been
explained before, Reply III, §3. Parts, in the corporeal sense of the word, are sepa-
rable, compounded, ununited, independent on, and moveable from, each other: but
infinite space, though it may by us be partially apprehended, that is, may in our
imagination be conceived as composed of parts; yet those parts (improperly so called)
being essentially indiscernible and immoveable from each other, and not partable
without an express contradiction in terms, (see above, Reply 11, §4 and Reply 111, §3;)
space consequently is in itself essentially one, and absolutely indivisible.

13. If the world be finite in dimensions, it is moveable by the power of God and
therefore my argument drawn from that moveableness is conclusive. Two places,

a. This was occasioned by a passage in the private letter wherein Mr. Leibniz's paper came inclosed.
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though exactly alike, are not the same place. Nor is the motion or rest of the uni-
verse, the same state; any more than the motion or rest of a ship, is the same state,
because a man shut up in the cabin cannot perceive whether the ship sails or not, so
long as it moves uniformly. The motion of the ship, though the man perceives it not,
is a real different state, and has real different effects; and, upon a sudden stop, it
would have other real effects; and so likewise would an indiscernible motion of the
universe. To this argument, no answer has ever been given. It is largely insisted on
by Sir Isaac Newton in his Mathematical Principles, (Definit. 8.) where, from the
consideration of the properties, causes, and effects of motion, he shows the difference
between real motion, or a body’s being carried from one part of space to another;
and relative motion, which is merely a change of the order or situation of bodies
with respect to each other. This argument is a mathematical one; showing, from real
effects, that there may be real motion where there is none relative; and relative
motion, where there is none real: and is not to be answered, by barely asserting the
contrary.

14. The reality of space is not a supposition, but is proved by the foregoing argu-
ments, to which no answer has been given. Nor is any answer given to that other
argument, that space and time are quantities, which situation and order are not. ...

Mr. Leibniz’s Fifth Paper

29. T have demonstrated, that space is nothing else but an order of the existence of
things, observed as existing together; and therefore the fiction of a material finite
universe, moving forward in an infinite empty space, cannot be admitted. It is alto-
gether unreasonable and impracticable. For, besides that there is no real space out of
the material universe; such an action would be without any design in it: it would
be working without doing any thing, agendo nihil agere. There would happen no
change, which could be observed by any person whatsoever. These are imaginations
of philosophers who have incomplete notions, who make space an absolute reality.
Mere mathematicians, who are only taken up with the conceits of imagination, are
apt to forge such notions; but they are destroyed by superior reasons.

30. Absolutely speaking, it appears that God can make the material universe finite
in extension; but the contrary appears more agreeable to his wisdom.
31. T don’t grant, that every finite is moveable. According to the hypothesis of

my adversaries themselves, a part of space, though finite, is not moveable. What is
moveable, must be capable of changing its situation with respect to something else,
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and to be in a new state discernible from the first: otherwise the change is but a
fiction. A moveable finite, must therefore make part of another finite, that any
change may happen which can be observed. . ..

47. 1 will here show, how men come to form to themselves the notion of space. They
consider that many things exist at once and they observe in them a certain order of
co-existence, according to which the relation of one thing to another is more or less
simple. This order, is their situation or distance. When it happens that one of those
co-existent things changes its relation to a multitude of others, which do not change
their relation among themselves; and that another thing, newly come, acquires the
same relation to the others, as the former had; we then say, it is come into the place
of the former; and this change, we call a motion in that body, wherein is the imme-
diate cause of the change. And though many, or even all the co-existent things,
should change according to certain known rules of direction and swiftness; yet one
may always determine the relation of situation, which every co-existent acquires with
respect to every other co-existent; and even that relation which any other co-existent
would have to this, or which this would have to any other, if it had not changed, or
if it had changed any otherwise. And supposing, or feigning, that among those
co-existents, there is a sufficient number of them, which have undergone no change;
then we may say, that those which have such a relation to those fixed existents, as
others had to them before, have now the same place which those others had. And
that which comprehends all those places, is called space. Which shows, that in order
to have an idea of place, and consequently of space, it is sufficient to consider these
relations, and the rules of their changes, without needing to fancy any absolute real-
ity out of the things whose situation we consider. And, to give a kind of a definition:
place is that, which we say is the same to A and, to B, when the relation of the
co-existence of B, with C, E, F, G, etc. agrees perfectly with the relation of the
co-existence, which A had with the same C, E, F, G, etc. supposing there has been
no cause of change in C, E, F, G, etc. It may be said also, without entering into any
further particularity, that place is that, which is the same in different moments to
different existent things, when their relations of co-existence with certain other exis-
tents, which are supposed to continue fixed from one of those moments to the other,
agree entirely together. And fixed existents are those, in which there has been no
cause of any change of the order of their co-existence with others; or (which is the
same thing,) in which there has been no motion. Lastly, space is that, which results
from places taken together. And here it may not be amiss to consider the difference
between place, and the relation of situation, which is in the body that fills up the
place. For, the place of A and B, is the same; whereas the relation of A to fixed
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bodies, is not precisely and individually the same, as the relation which B (that
comes into its place) will have to the same fixed bodies; but these relations Agree
only. For, two different subjects, as A and B, cannot have precisely the same indi-
vidual affection; it being impossible, that the same individual accident should B
two subjects, or pass from one subject to another. But the mind not contented ;1
an agreement, looks for an identity, for something that should be truly the same; and
conceives it as being extrinsic to the subjects: and this is what we call place and
space. But this can only be an ideal thing; containing a certain order, wherein the
mind conceives the application of relations. In like manner, as the mind can fancy to
itself an order made up of genealogical lines, whose bigness would consist only in the
number of generations, wherein every person would have his place; and if to this gpe
should add the fiction of a metempsychosis, and bring in the same human sqys
again; the persons in those lines might change place; he who was a father, o 5
grandfather, might become a son, or a grandson, ctc. And yet those genealogica]
places, lines, and spaces, though they should express real truth, would only be igeal
things. I shall allege another example, to show how the mind uses, upon occasion of
accidents which are in subjects, to fancy to itself’ something answerable to theoge
accidents, out of the subjects. The ratio or proportion between two lines L and M
may be conceived three several ways; as a ratio of the greater L, to the lesser M: 44
ratio of the lesser M, to the greater L; and lastly, as something abstracted from bogh.
that is, as the ratio between L and M, without considering which is the antecedept.
or which the consequent; which the subject, and which the object. And thus it is, that
proportions are considered in music. In the first way of considering them, L {pe
greater; in the second, M the lesser, is the subject of that accident, which philogo-
phers call relation. But, which of them will be the subject, in the third way of con-
sidering them? It cannot be said that both of them, L and M together, are the subject

of such an accident; for it so, we should have an accident in two subjects, with gpe
leg in one, and the other in the other; which is contrary to the notion of accidents.

Therefore we must say, that this relation, in this third way of considering it, is indeed

out of the subjects; but being neither a substance, nor an accident, it must be a mere

ideal thing, the consideration of which is nevertheless useful. To conclude: T have

here done much like Euclid, who not being able to make his readers well under-

stand what ratio is absolutely in the sense of geometricians; defines what are the

same ratios. Thus, in like manner, in order to explain what place is, 1 have been

content to define what is the same place. Lastly; 1 observe, that the traces of move-

able bodies, which they leave sometimes upon the immoveable ones on which they

are moved; have given men occasion to form in their imagination such an idea, as if
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some trace did still remain, even when there is nothing unmoved. But this is a mere
ideal thing, and imports only, that if there was any unmoved thing there, the trace
might be marked out upon it. And 'tis this analogy, which makes men fancy places,
traces and spaces; though those things consist only in the truth of relations, and not
at all in any absolute reality.

48. To conclude. If the space (which the author fancies) void of all bodies, is not
altogether empty; what is it then full of? Is it full of extended spirits perhaps, or
immaterial substances, capable of extending and contracting themselves; which move
therein, and penetrate each other without any inconveniency, as the shadows of two
bodies penetrate one another upon the surface of a wall? Methinks I see the revival
of the odd imaginations of Dr. Henry More (otherwise a learned and well-meaning
man,) and of some others who fancied that those spirits can make themselves
impenetrable whenever they please. Nay, some have fancied, that man, in the state
of innocency, had also the gift of penetration; and that he became solid, opaque, and
impenetrable by his fall. Is it not overthrowing our notions of things, to make God
have parts, to make spirits have extension? The principle of the want of a sufficient
reason does alone drive away all these spectres of imagination. Men easily run into
fictions, for want of making a right use of that great principle. ...

52. In order to prove that space, without bodies, is an absolute reality; the author
objected, that a finite material universe might move forward in space. I answered, it
does not appear reasonable that the material universe should be finite; and, though
we should suppose it to be finite; yet ’tis unreasonable it should have motion any
otherwise, than as its parts change their situation among themselves; because such
a motion would produce no change that could be observed, and would be without
design. "Tis another thing, when its parts change their situation among themselves;
for then there is a motion in space; but it consists in the order of relations which are
changed. The author replies now, that the reality of motion does not depend upon
being observed; and that a ship may go forward, and yet a man, who is in the ship,
may not perceive it. I answer, motion does not indeed depend upon being observed;
but it does depend upon being possible to be observed. There is no motion, when
there is no change that can be observed. And when there is no change that can be
observed, there is no change at all. The contrary opinion is grounded upon the sup-
position of a real absolute space, which I have demonstratively confuted by the
principle of the want of a sufficient reason of things.

53. I find nothing in the Eighth Definition of the Mathematical Principles of Nature,
nor in the Scholium belonging to it, that proves, or can prove, the reality of space
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in itself. However, I grant there is a difference between an absolute true motion of 4
body, and a mere relative change of its situation with respect to another body. For
when the immediate cause of the change is in the body, that body is truly in motioy.
and then the situation of other bodies, with respect to it, will be changed congg.
quently, though the cause of that change be not in them. ’Tis true that, exact)

speaking, there is not any one body, that is perfectly and entirely at rest; but We
frame an abstract notion of rest, by considering the thing mathematically. Thus haye
I left nothing unanswered, of what has been alleged for the absolute reality of space.
And I have demonstrated the falsehood of that reality, by a fundamental principle,
one of the most certain both in reason and experience; against which, no exception
or instance can be alleged. Upon the whole, one may judge from what has been said

that I ought not to admit a moveable universe: nor any place out of the materiy]
universe. . ..

62. I don’t say that matter and space are the same thing. 1 only say, there is ng

space, where there is no matter; and that space in itself is not an absolute reality,

Space and matter differ, as time and motion. However, these things, though diffey.
ent, are inseparable.
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COMMENTARY

8.1 Introduction

The Correspondence is a series of letters written in the years 1715-1716 by Newton’s
spokesperson, Samuel Clarke, and Newton’s longtime critic, Leibniz, in the last two
years of his life. In them, a range of philosophical, theological, and physical issues
are hotly debated, and a clear picture of the competing views of absolute and relative
space emerge.

Before we analyze these letters, let me offer a few points of background. First, it is
often claimed that Newton helped Clarke draft his replies to Leibniz, and we will
take it that, for the most part, Clarke’s letters express the official Newtonian posi-
tion. Also, note that the tone of the letters seems sometimes to reveal personal ani-
mosity: for instance, Leibniz’s opening accusation that Newton’s science was leading
to the decay of religion. This is probably because Newton and Leibniz were engaged
in a bitter priority dispute concerning the invention of the calculus (we still use
Leibniz’s [ symbol for integration), since both discovered key ideas roughly simulta-
neously. It is, however, worth noting that the writers saw the correspondence as
worthwhile, and that Clarke regarded Leibniz highly enough to publish the Corre-
spondence as early as 1717.

One thing that might stand in our way when reading these letters is that many of
the arguments center on considerations of God’s nature and what God can or cannot
do. Though many people today think that the relation of religion to science is an
important issue, in the eighteenth century it was a ubiquitous one, and we can see
that it is an integral part of the Correspondence. Such arguments are of a different
kind from those we have considered: we have been focusing solely on physical, rather
than religious, issues. We need not say much about the two approaches—theological
and scientific—except to point out that it is harder to give the religious approach a
solid foundation. For instance, Leibniz had a very clear conception of God, but how
can we tell whether his notion was right? As such, we will concentrate on the physical
aspects of his arguments.

Finally, Leibniz, like Descartes, belonged to the rationalist school of philosophy,
which holds that reason alone, not empirical science, can reliably discover the nature
of reality. One might wonder how they thought that such a thing was possible, but it
is not so far-fetched. In the first place, as Descartes pointed out, any of our experi-
ences can be mistaken, and so none are completely trustworthy. Second, pure geom-
etry is a science of reason alone, requiring no experience for its justification: valid
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deductions, not experiments, are required to show that the theorems follow from the
axioms. The rationalist suggestion is that a similar model can be applied to ay
knowledge: start from basic axioms, and derive all the facts about the world. In hig
second letter Leibniz makes just this claim: “Now, by that single principle, viz. thay
there ought to be some sufficient reason why things should be so, and not otherwise
one may demonstrate the being of a God, and all other parts of metaphysics ()1’-
natural theology; and even in some measure ... principles of natural philosophy>
(LIL1": my emphasis). This is heady stuff: just as Euclid systematized all of geomg.
try with his axioms, so Leibniz claims to derive all (nonmathematical) knowledge
from this axiom, which we shall call the Principle of Sufficient Reason, or the PSR
for short. Leibniz also gives us an example of the principle in action: if one side of 3
pair of scales is lower than the other, then there must be a sufficient reason for thig
namely, that that side is heavier. Not surprisingly we shall see him make use of thé
PSR in his arguments with Clarke. (Note that Clarke assents to the principle, bug
has a rather different conception of its meaning.)

8.2 Leibniz’s Relationism

Clarke proposes arguments for absolute space, but since none seems any more
forceful than those given by Newton in the last readings, we will concentrate oy
Leibniz’s arguments for the relational conception of space. Indeed, Leibniz is oftey,
thought to give both the classic statement of relationism and the definitive objectiong
to absolutism.

Thus far we have understood relationism mostly negatively, as the idea that there
is no absolute reference frame separate from all the relative reference frames defineq
by material objects. It is worth considering whether there is a more positive gloss to
be put on the doctrine: if space is not an absolute substance, what is it? According
to Leibniz, relational space is ““an order of coexistences” (LIIL.4) or a *‘situation of
bodies among themselves” (LIIL5). The point is this: in a relative reference frame,
one determines the relative locations of all bodies from some reference body. But any
object can, in principle, be a reference body, so collectively one has a collection of
objects at various relative distances from one another. So, although either the Sun or
the Earth can define reference frames for the planets, these are just different ways of
describing the relative distances between all of the members of the solar system. Or

* References in this chapter are to the Correspondence unless otherwise noted, and are given by letter and
section number: for example, LII.1 = Leibniz’s second letter, section one, and CIV.7 = Clarke’s fourth
letter, section seven.
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perhaps it helps to start with the image of space as a Euclidean plane with various
figures drawn in it; mentally subtract the plane away, leaving only the figures them-
selves, still arranged at various distances from each other. By analogy, material
objects are the figures, and they are “ordered” or “situated” at various distances
relative to one another as a brute fact, not because they are located those distances
from one another in absolute places. This view is the opposite of Newton’s position
that space is a substance separate from matter: on the relational view, without
matter there would be no “situation of objects” and hence no relational space.

8.3 Leibniz’s Arguments

To understand Leibniz’s arguments for relationism, we need to discuss two impor-
tant facts. First of all, every point of absolute space is exactly like every other. All
points are identical, and absolute space is Euclidean: utterly flat and featureless.
Thus there is no way to distinguish experimentally one absolute place from any
other. /Se’éond, for similar reasons, there is no way to determine how fast any object
is moving in absolute space. This point might sound contrary to Newton’s demon-
stration that inertial effects—such as the concave surface of spinning water—reveal
absolute acceleration, so we need some clarification.

What we saw in the previous chapter is that inertial effects reveal the magnitude of
an object’s absolute acceleration, but from this it by no means follows that they
reveal its velocity in absolute space. Indeed, suppose two identical objects differ in
their velocities: let X be at rest in absolute space and ¥ move uniformly at Im/s in a
straight line. If the same forces now act on them, they will exhibit identical inertial
effects: none at all if no forces are applied, and identical internal tensions if they are.
The result is quite general: objects whose motions differ by a constant amount will
exhibit identical inertial effects. That is, their inertial effects do not distinguish their
motions, and hence do not offer a measure of their velocities in absolute space. This
phenomenon is familiar: if a car is smooth and quiet, 10mph feels the same as
100mph. Of course you can look out the window and determine your velocity rela-
tive to the road, but not relative to absolute space.

Generally, no mechanical experiment can measure the absolute velocity of a
system—only its velocity relative to other systems if they exist. This fact was recog-
nized by Newton: “The motions of bodies included in a given space are the same
among themselves, whether that space is at rest, or moves uniformly forwards in
a right line without any circular motion™ (Principia, Corollary V). What Newton
means is that if his laws of motion are true in one frame, then they are true in every
frame moving with a constant relative velocity. Take the first law, for example:
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Leibniz's shift arguments.

suppose that relative to a particular reference body, objects only accelerate whey,
acted on by forces, so that the law of inertia holds in the given frame. Now considey
a second reference body moving constantly relative to the first; objects will movg
constantly in its reference frame just in case they also move constantly in the firsg
frame (but at different speeds and directions). Therefore, objects that accelerate iy,
the second frame also accelerate in the first and hence experience forces: the first law,
holds in both frames. Since we are calling frames in which the first law holds inertia]
Jrames, we have just shown that there is a family of inertial frames that move con.
stantly relative to one another,

The equivalence, with respect to Newton’s laws, of frames in constant relative
motion is at the root of the undetectability of absolute velocities. For suppose thag
the laws only held in frames at rest in absolute space; we could find such a frame
experimentally by testing the laws in various frames. Having found the “rest frame,”
we could then determine the absolute velocity of any object, as the velocity in the
rest frame. But the laws in fact hold in every inertial frame (including the frame of
absolute space), so the best we can do is find the family of frames that move con-
stantly with respect to absolute space. And since we don’t know which frame is at
rest in absolute space, we cannot measure the absolute velocity of any object.

Given the unmeasurability of absolute position and velocity, we can now under-
stand the so-called shift arguments that Leibniz offered as refutations of Newton's
conception of absolute space. These are indirect proofs, so we first suppose for argu-
ment that space is absolute, and then see what consequences follow.

The static shift. Imagine a second universe just like ours except that all the matter
is located in (i.e., shifted to) another place in absolute space, without any change in
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the relations of one object to another. Since space is a Euclidean plane, the two
places are exactly alike, and so no differences will be seen.

The kinematic shift. Imagine a second universe just like ours except that the abso-
lute velocity of every piece of matter differs by (i.e., is shifted by) a fixed, constant
amount, without any change in the relations of one object to another. Since the two
velocities differ only by a constant amount, no differences will be seen.

(Just to be clear, bear in mind that in these shifts we are not thinking of two
duplicate material universes in a single absolute space, but of two whole universes,
each with its own absolute space.)

Both of these thought experiments are usually taken to tell against absolute space,
and so it is ironic that they are both first brought up by Clarke (CIL.1 and CIIL.4).
Leibniz turns them around and uses them to hit back at Clarke and Newton. In
both cases he argues that because the shifts make no “practical” difference, then—
contrary to what would be the case were there absolute space—they make no real
difference either. And for the relationist such “shifts” indeed make no difference at
all, for, by definition, they leave all relations the same. Let us look at this in more
detail.

Leibniz’s first line of attack employs his “axiom,” the PSR, to argue that the shifts
are impossible and hence that absolute space cannot exist. Take the static shift, for
instance (LIILS5): since absolute space is exactly the same everywhere, there could be
no sufficient reason for the material universe to be located at one absolute place
rather than another. Therefore, if the universe was created in absolute space then
something would have happened without a sufficient reason, and hence space is not
absolute.

Leibniz’s argument is an indirect proof; the assumption of absolute space entails
that something happens without sufficient reason, which is contrary to the PSR. So if
the argument is to have any influence over us, we will have to accept the PSR. But
do we? It is clear that Leibniz has in mind the (sufficient) reasons that a thinking
creator, God, might have for creating the universe as he did. (We're to imagine God
wondering about how to create the world: “Shall I make an absolute space? Better
not, because I'd have no reason to put matter one place rather than another.”) And
hence Leibniz’s argument depends on knowing the kind of reasons for action that
God might find compelling. That Clarke has a very different view of God’s decision-
making capacities—. .. this sufficient reason is oft-times no other, than the mere
will of God™ (CII.1)—and that neither philosopher offers very convincing arguments
for one conception or the other suggests that this line of thought is not likely to be
fruitful.
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A second attack used by Leibniz has found much more favor with commentatorg
of the debate. It is based on the Principle of the Identity of Indiscernibles, or PII,
which states that “to suppose two things indiscernible, is to suppose the same thing
under two names” (LIV.5-6). That is, if two things are alike in every way, then they
are really only one thing. Leibniz gives an argument for PII based on PSR (LIV.3),
but if we follow this line then PII will only be as strong as PSR. Instead, we will see
how the principle is further explained in the debate surrounding the kinematic shift,
a way that many philosophers have found convincing. (It is a further irony of the
Correspondence that Leibniz’s rationalistic PII has, as we shall see, found most favor
in the twentieth century as an empiricist principle.)

Consider how Leibniz uses the PII to construe the kinematic shift as a problem for
the absolutist (LIV.13). The original and shifted universes cannot be told apart, so
according to the PII they are one and the same; but if absolute space existed then
they would have absolutely different motions: thercfore, the postulation of absolute
space is contrary to the PIL. Clarke points out in reply that there are motions that
differ from one another without being detected; for instance (CIV.13), inside a sealed
room on a ship, it is impossible to tell whether you are stationary or traveling
smoothly at 10 knots, but nevertheless the two motions are distinct. Couldn’t the
situation of the kinematic shift of the universe be exactly analogous, so that Leibniz
is wrong to assume the PII in his argument?

No; Leibniz clarifies just what the principle involves. PII does not say that for
objects to be nonidentical a difference must in fact be observed, but rather that the
difference “does depend on being possible to be observed” (LV.52)—that is, that
one could be observed. In the case of the boat one could distinguish the two motions
relative to a further reference body, for example, the shore line, and hence they are
not, properly speaking, indiscernible, and hence the PII does not apply here. The
case is rather different for the kinematic shift. Not only would no one notice the dif-
ference between the universes, no one could notice them by any experiment whatso-
ever: there is no further reference body. In such cases, Leibniz believes, the PII does
apply, and so the supposedly distinct motions are one, confuting the existence of
absolute space.

Once again, Leibniz’s arguments only have force if we accept the PII: that any two
things that cannot be distinguished-—by any observation at all—must be one and
the same thing. To see why one might accept the principle, consider the following
parable. Suppose that I claimed to have discovered a new kind of electricity, called
“nelectricity,” and announced that everything carries a nelectric charge of some
strength. You'd be impressed with my Earth-shattering proposal, but then you'd
want to know something about nelectricity, perhaps how it affects the movements of
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nelectrically charged objects. Imagine your reaction if I told you that the nelectric
charge makes no difference at all. You would probably conclude that there was no
nelectric charge, and if I protested then you might well point out that I had failed to
say what it would mean for something to have negative nelectric charge. My assign-
ments of charges would be just so much empty talk: different nelectric charges
are indiscernible, and hence nothing at all. One could even have a “nelectric shift’”:
imagine a universe just like ours except that everything has twice its actual nelectric
charge. Since nelectricity has no observable consequences, no difference between this
universe and ours would be detectable. Then one could criticize the theory of nelec-
tricity for claiming that such indistinguishable universes would be nonidentical: just
what would be the point of saying that they differed?

Nelectricity is clearly nothing, but the theory of nelectricity apparently parallels
Newton’s theory of absolute space. He claims that every object has an absolute
position and velocity, but that these have no observable effect on the object whatso-
ever, and so cannot be determined. What is to stop us from having the same reaction
that we had to nelectricity? Since Newton agrees that differences in the absolute
position and velocity of an object have no effect, shouldn’t we conclude, as the PII
entails, that such differences—and absolute space with them-—are not real? Shouldn’t
we also say that Newton has failed in some way to tell us what absolute places and
velocities are, if he cannot say how to distinguish them?

The reasoning involved here is that of the philosophy of empiricism. There are
many versions of this doctrine—as there are many versions of rationalism—but at
the core is the idea that all our knowledge of the world is derived from experience.
Any claims that cannot be tested in some way cannot be justified; they are useless,
serving no practical or scientific purpose, and perhaps they are even meaningless. We
have thus argued for PII as an empiricist principle: it is at best useless, and at worst
nonsense, to claim that two situations are distinct if no experiences could ever reveal
a difference. And it seems that the PII thus understood is a damaging criticism of
Newton’s absolute space, for the unmeasurability of absolute position and velocity
indeed threaten to make these concepts useless or nonsensical.

But consider a slightly different story: Suppose that I claim that the actual value of
the nelectric charge makes no observable difference, but that something observable
occurs whenever the value is changing. What if, for example, objects with increasing
nelectricity glowed red? Then we might have grounds for believing in nelectricity
after all. And of course something exactly analogous might rescue absolute space
from the PII: We might not be able to measure absolute positions or velocities, but
our work in the previous chapter shows that we can detect absolute accelerations.
And if they are detectable, they must be real. So now we can reason as Newton must
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have: How can absolute acceleration be real? Well, only if absolute position and
hence changes in absolute position—that is, absolute velocity—are real, for absolute
acceleration just is change in absolute velocity. Actually, as we shall see in chapter
10, Newton was wrong in thinking that a concept of absolute velocity was required
to make sense of absolute acceleration, but we will follow his thought for now.

To put things another way: Leibniz is quite correct when he points out that static
and kinematic shifts would be undetectable, and his use of the PII against absolute
space would be justified if these were the only cases to consider. But it would not be
correct to claim that two universes differing only in acceleration would be indistin-
guishable, and so the PII is not applicable to such a “dynamic shift.”” In the final

section, we will thus see what happens to the arguments when we consider accelera-
tion and inertia.

8.3 Leibniz and Absolute Acceleration

Consider more precisely how one would describe a dynamic shift.

The dynamic shift. Imagine a second universe just like ours except that the absolute
acceleration of every piece of matter differs by (i.e., is shifted by) a fixed amount, by
the application of an appropriate force on the center of each body, without any
change in the relations of one object to another. New inertial effects would appear,
making the new universe discernible from ours (so that the PII is not violated).

Clarke made a rhetorical error when he introduced the static and kinematic
shifts-—thereby highlighting the weak points of the Newtonian account—rather than
the dynamic shift—a problem for Leibniz. Suppose that every object in the universe
suddenly experienced stretching, compression, and internal tensions. What account
could be given? The Newtonian can explain the effects as inertial, the result of some
(possibly miraculous) force causing the entire universe to accelerate in absolute
space. However, within the two universes, the relations between bodies are identical,
so exactly the same relative accelerations occur within each one. But for the rela-
tionist the only accelerations are relative accelerations, so the inertial effects cannot
be explained by relative accelerations: the inertial effects differ but the relations
don’t. Indeed, since the relationist must hold that inertial effects are to be understood
relationally, then if the whole universe decelerated, they would have to maintain that
“nothing would receive any shock upon the most sudden stopping of motion™
(CIIL4). After all, if the whole universe decelerated, then no relations would change,
and there would be no new relative accelerations. The point that Clarke is making is
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Newton’s: absolute space itself may not be observable, but it has observable inertial
effects. We need it to understand the law of inertia.

The Correspondence is rather frustrating on this point: we are eager to hear what
Leibniz has to say about the bucket argument, but he gives us very little. Clarke
eventually forces the issue and refers Leibniz to the Scholium (CIV.13). Leibniz’s
reply is disappointing in its brevity. He acknowledges that there is a difference
between absolute (“true”) and merely relative accelerations, but this difference has
nothing to do with absolute space, but rather with whether “the immediate cause of
the change is in the body” (LV.53). That is, an object is absolutely accelerating if
there is a force on it. This is of course true, but it does not tell us what absolute
acceleration is in relational terms, which is Newton's challenge.

Did Leibniz have further thoughts that would have clarified this matter and hence
given the definitive relationist answer to Newton? Unfortunately, Leibniz died before
he could write his fifth letter and never gave a clear response to the bucket argument.
So, we cannot pursue Leibniz’s thoughts any further here. Instead, in the next chapter
we will consider other relationist attempts to come to terms with inertia. For now we
should reflect that Leibniz has revealed some deeply troubling aspects of absolute
space that relationism avoids, but that the relationist must acknowledge the problem
of inertia raised by the bucket experiment.

Problems

1. Read LIIL.4 and LV.47 carefully. How are the doctrines of relationism and abso-
lutism explained in them? Members of a family have relationships with one another
in the same way that objects have distance relations with one another. What grounds
do we have for thinking that there is an absolute space to explain these relationships
when we don’t believe in any “absolute genealogical space™ in which the family is
arranged?

2. PSR as we formulated it is not very satisfactory, but is there any hope for a better
version? What if we understand it as saying “everything has a cause” (as perhaps
Leibniz sometimes does, and as Clarke seems to)? This formulation seems more
plausible, for it doesn’t presuppose any intelligent creator. What problems might
arise for it? Does this principle imply that there could be no reason for objects to
occupy one absolute place rather than another?

3. We argued against absolute position and velocity using PII, but what about the
following alternative: In good science we should keep everything as simple as possi-
ble, discarding anything not strictly necessary (this is often called Occam’s razor). On
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these grounds we should abandon absolute space because absolute positions ang
velocities serve no function. But is the principle sensible? Why or why not? Is this an
effective argument against absolute space?

4. External forces are communicated throughout an object, producing inertia]
effects; pushing on the back of our accelerometer deforms the springs until they exert
a large enough force to accelerate the weight at the same rate. But if an externa)
force accelerated every part of a body at the same rate simultaneously, then ng
tensions would be produced and no inertial effects observed. First, explain why g
dynamic shift of this kind would present another problem for Newton using the PII,
Now using Newton’s second law (acceleration = force/mass = F/m) explain why a
constant gravitational field (so a mass, m, feels a force, F' = g-m, for some constant,
g) produces such a force.
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9 Berkeley and Mach

READING

Berkeley’s De Motu

52. The Peripatetics used to distinguish various kinds of motion corresponding to the
variety of changes which a thing could undergo. To-day those who discuss motion
understand by the term only local motion. But local motion cannot be under-
stood without understanding the meaning of the /ocus or place. Now place is defined
by moderns as “the part of space which a body occupies,” whence it is divided into
relative and absolute following a division of space. For they distinguish between
absolute or true space and relative or apparent space. That is they postulate space on
all sides measureless, immoveable, insensible, permeating and containing all bodies,
which they call absolute space. But space comprehended or defined by bodies, and
therefore an object of sense, is called relative, apparent, vulgar space.

53. And so let us suppose that all bodies were destroyed and brought to nothing.
What is left they call absolute space, all relation arising from the situation and dis-
tances of bodies being removed together with the bodies. Again, that space is infinite,
immoveable, indivisible, insensible, without relation and without distinction. That is,
all its attributes are privative or negative. It seems therefore to be mere nothing. The
only slight difficulty arising is that it is extended, and extension is a positive quality.
But what sort of extension, I ask, is that which cannot be divided or measured, no
part of which can be perceived by sense or pictured by the imagination? For nothing
enters the imagination which from the nature of the thing cannot be perceived by
sense, since indeed the imagination is nothing else than the faculty which represents
sensible things either actually existing or at least possible. Pure intellect, too, knows
nothing of absolute space. That faculty is concerned only with spiritual and inex-
tended things, such as our minds, their states, passions, virtues, and such like. From
absolute space then let us take away now the words of the name, and nothing will
remain in sense, imagination, or intellect. Nothing else then is denoted by those
words than pure privation or negation, i.e. mere nothing.

54. It must be admitted that in this matter we are in the grip of the deepest preju-
dices, and to win free we must exert the whole force of our minds. For many, so far
from regarding absolute space as nothing, regard it as the only thing (God excepted)
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