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CONCERNING THE THIRD AND
FOURTH DEFINITIONS AND THE
FirsT LAW IN NEWTON’S PRINCIPIA

Marcus R. Berquist

Athe very beginning of the Principia, Newton speaks of the
“state of moving” and the “state of rest” indifferently.
Many have remarked the strangeness of his language here, and
have pondered the philosophical difficulties which such language
raises. It is strange indeed to take a word which at root means
“standing” or “staying” and apply it to movement, which is the
contrary of standing or staying. Newton does not, of course,
speak of a “state of change,” nor does he describe every move-
ment as a state, but only uniform motion in a straight line. There
is evident reason in this, for aside from circular movement,
which does not occur naturally, there is no movement which is
more like standing still than this one. Since every part of the
movement is exactly like every other part, the mobile is always,
it seems, the same as it was. And our experience confirms this,
for when we are moving in this way, we do not feel it; we seem
not to be moving at all.

Nevertheless, the mobile is not the same as it was, for it is no
longer where it was, even within the time of its movement. As it
moves, it is elsewhere and elsewhere. If to be in this place were
the same as to be in that place, this place would have to be that
place. Even if the places do not differ in kind, the one is not the
other. Thus, as it moves, the mobile is changing, so that to speak
of a “state of moving” is to speak of a “state of changing,” how-
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ever reluctant one may be to say so. But perhaps it is a mistake
to insist upon this point, as if it were a matter of dispute. Is it a
rational enterprise to enquire whether local movement is a
change of place, or whether change of place is a change? Or is it
rather like asking whether triangles have three corners, or squares
have two diagonals?

But there is another difficulty here, more subtle and perhaps
more interesting. So far as I know, it has not been noted by the
commentators. In Definition IV, Newton speaks of a “force” ex-
erted upon a body “in order to change its state, either of rest, or
of uniform motion in a right line.” Now one may ask: Just what
is this force the cause of? When the body has been at rest, the
force was not the cause of the rest; nor is it the cause of the mo-
tion which follows. Rather, it is the cause of the change from
rest to motion. But here is the difficulty: Is there any such thing
as a change from rest to motion? Is Newton perhaps positing a
cause for a non-existent effect, affecting, as he would say, “the
pomp of superfluous causes?” A similar question arises concern-
ing a change of direction. Let us lay out the reasons and exam-
ine them.

No such change is observed. We see the mobile rest, and

then we see it moving. No intermediate change is ob-
served. There is a moment which divides the one from the
other, observed, like all limits, along with the things it limits. But
no other change is observed.

When the mobile has been resting, but now is moving,

we might say it has changed from rest to movement. For
in general, if a thing is different now than it was before, we are
inclined to say that it has changed: It has changed from what it
was to what it is. But there will not always be a change; there
cannot be change without difference, but there can be difference
without change, even when the difference comes later in time.
The present instance is a case in point. Moving is different from
resting, so that the mobile is no doubt different now than it was
before. But if it follows from this that there must have been an
intermediate change, then, since there was also a time when that
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intermediate change was not occurring, there would have to
have been yet another intermediate change, leading up to that
change, and so on ad infinitum. Now one might say that there are
other reasons than the one mentioned above for assuming, as if
it were an evident matter of fact, that there is a change from rest
to motion. But what might these reasons be?

If there is a change between the rest and movement,

when does this change occur? There is no time between
the two in which a change might occur. Does it occur, then, in
the indivisible moment which divides them?

A) Change, properly speaking, does not occur in a moment.

There is the moment in which a change is completed, but the

completion of change is not itself a change. In that moment,

the mobile has changed, but is not changing.

B) When we do speak of an instantaneous change, we are in-

dicating a coming-to-be which terminates a preceding

change. For example, an alteration is ordered to and results in
the coming-to-be of a new substance. This coming-to-be is
indeed instantaneous. But on this account the subject is what
it becomes at that instant. In the case of substantial change, the
new substance already is at the instant of the change. Thus, if
we say that it changes in that instant, we must also say that it

has changed in that instant. To speak in general, then, if a

thing changes in an instant, it has changed in that same instant.

In such cases, there is no real difference between the change

and the result of the change. If; then, the mobile changes from

rest to movement in the moment which divides them, it will
also have changed in that same moment. But when a thing has
changed, it already is that to which it was changing. Thus, the

mobile is already moving in that indivisible moment of divi-

sion, which is absurd.

Much of the same objection arises against the assumption that
there is a change of direction. When might such a change oc-
cur? Up to a particular moment, the mobile is moving in one
direction; from that moment, it is moving in another direction,
or in other directions. If there is a change of direction, it can
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only occur in that moment. But, as argued abgve, if a2 mobile
changes in a moment, it must also have changed in that moment,
so that there must already be a new direction within that mo-
ment. But direction belongs to movement and cannot exist
without it. Therefore, if the mobile has a new direction in a mo-
ment, it must also have movement in that moment, which is ab-
surg(}hat solution would Newton offer to these difficulties, if he
were disposed to take such difficulties seriously? One Plaumble
solution has been offered along these lines. The change in ques-
tion, it is said, is not from rest to movement as such, but to a
movement of a particular speed or velocity. It takes time to go from
rest to any particular speed, and this time is. the time of the
change which the force causes. For example, it may take 6 sec-
onds for the mobile to achieve a speed of 10; this 6 second pe-
riod is the time occupied by the change. This is because. the rest
is followed immediately, not by a uniform movement w1t}} ade-
terminate speed, but by an accelerated movement in which no
determinate speed is maintained for any length of time, anfi there
is no least among the speeds reached. This accele.ratlon, is con-
ceived as imperfect actuality, corresponding to Arlstgtle s defin-
ition of moverhent, and with reason, since the mobile d_oes not
have any determinate speed in act until it is moving umformly.
And Newton’s language seems to support this solution, since he
speaks of a “change of state”; the “states” are Test arfd uniform
movement in a straight line, and the acceleration is between
these states. .

However, this solution does not meet the difficulties. Let us
consider some of the reasons:

“Every thing which comes to be or passes away Cf)mej

1 from or passes into, its contrary or an inte.:rmedlate.
(Physics, 18821-23) For example, a change from 51ckgess can
only be a change to health, for health is the contrary of sickness.
Thus also, if the mobile changes from rest, it must change fo the
contrary of rest. Movement is the contrary of rest, and there is no
intermediate. Speed is not movement, but a mode or property
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of movement. Thus, a mobile changes from rest to movement
per se, but to speed or a particular speed only per accidens, insofar
as speed is said of movement. The proposed solution is thus fal-
lacious, for it confounds the per se with the per accidens.

If “change of color” means a change from one color to

another, and “change of size” means a change from one
size to another, then “change of state” will mean a change from
one state to another. And there are only two states for the mo-
bile; rest and uniform movement in a straight line. But the ac-
tion of an impressed force will not result in a uniform
movement, except per accidens, as the pilot may cause the loss of
a ship by his absence, or fire may cause cooling by its withdrawal.
(Physics,251*28-1) Uniform motion is acquired only insofar as
the force ceases to act, and is maintained solely by the vis inertiae
within the body. Thus an impressed force cannot be defined as
causing a change of state, since it is accidental to the action of a
force that uniform movement result. And thus, it is also acci-
dental that a particular speed results, for the mobile has no de-
terminate speed until it is moving uniformly. Therefore, the
action of a force does not change the mobile from a state of rest
to some speed, except perhaps per accidens.

An interesting corollary is that, on Newton’s suppositions,
there is no per se cause whatsoever of uniform movement. There
1s no per se cause of its acquisition, and no per se cause of its main-
tenance. For a body exerts its vis inertiae only “when another
force, impressed upon it, endeavors to change its condition.”
Though perhaps it would be truer to say that uniform move-
ment would be impossible, given that centripetal forces are
everywhere and always. There is no cause, per se or per accidens,
of the impossible. Similar considerations would apply to rest.

But if any movement, whether uniform or not, is a “state,”
one might perhaps say that a force changes a body from a state
of rest to a state of accelerated movement, for as soon as the body
has the accelerated movement, it has ceased to be at rest. But
then one would again be asserting a change from rest to move-
ment, which was shown to be impossible.
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The argument can be put another way. If there is a

change to a particular speed, it must be from another
speed. So if there is any change here, there must be two changes:
a change from rest to movement, and a change from one speed
to another. If, then, force is defined as changing a*body from rest
to some speed, it will refer to two changes, the first of which was
shown to be impossible. Thus, it could only be the cause of a
change of speed.

When a body has been at rest, and is now accelerating,

can it properly be said that its speed is changing? For if so,
the body (or the movement) must be changing from one speed
to another. But from what speed is it changing or has it changed?
“Zero velocity” is a fiction, useful no doubt, but still a fiction.

Is change of speed, properly speaking, a change at all? If

one takes “change” commonly to mean any sort of differ-
ence which follows in time (as the afternoon, for example, fol-
lows the morning), then no doubt there are changes of speed.
But if one takes “change” properly, to mean a distinct but imper-
fect actuality between the differences (as becoming hot is other
than being cold and being hot, and between them, and change
of place is other that being here and being there, and between
them), it seems that there cannot be a change of speed.

For what would be the primary subject of such a change, that
is, what changes its speed primarily and per se? Since fast and slow
are said of movement primarily, becoming faster and becoming slower
will also be said of movement primarily. The mobile is not said
to be fast or slow, except equivocally, as when one calls a runner
“fast” because he can run fast. Thus, speed as such is not attrib-
uted to the mobile but is simply a mode or property of the
movement which is attributed to it, and it will be movement
which changes speed. (This is yet another reason why there can-
not be a change from rest to some particular speed—rest is said
of the mobile, while speed is said of the motion.) But how can
change undergo a change?

A) Speed is not present in movement as a distinct reality, the

way color is present in surface, for example. It is rather a mode
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or condition of its being, like the intensity of a particular
color. And just as a body becomes light blue, rather than its
blue becoming light, so a body acquires a movement of a par-
ticular speed, rather than the movement itself acquiring that
speed.
B) Speed and differences of speed pre-suppose and depend
upon the continuous divisibility of movement. And there are
differences in speed in a movement insofar as one part of it is
faster and another slower. But the movement itself is not at
one time faster and at another time slower, except per accidens,
insofar as one part of it is faster than another. Neither the
whole movement nor any part of it is faster at one time and
slower at another, except per accidens. Therefore, a movement
cannot properly be said to undergo a change from one speed
to another, because there is nothing which per se becomes any
different than it was before. Thus what is called “change of
speed,” speaking commonly, is in truth just a difference between
one part of movement and another.

In conclusion, then, it would seem that the “force” Newton
speaks of, whose influence we feel in some way in the move-
ment of heavy bodies, is not the cause of some fictitious “change
of state,” nor of some equally fictitious “change of velocity,” but
simply a cause of the accelerated movement which we observe,
and thus of the differences in speed that are characteristic of such
a moment.
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