3.

The surrounding medium can make it possible for a body to be put into motion with very little force
a.

For a small B v can augment the large sum B v of all the fluid particles impacting an object on
one side, thereby overcoming its force to remain at rest (for total bulk of impacting particles will
exceed its bulk, bringing Rule 5 into play)

b.

{Descartes will not be the last person who struggles with understanding fluid resistance; the
mechanism remained a problem in physics until around 1900!

c.

Descartes himself says that a science of resistance is impossible -- see letter to Mersenne, 13
Nov 1629
As for the cause of the air resistance, ..., in my view it is impossible to answer this question since
it does not come under the heading of knowledge. For the air resistance varies, depending on
whether it is hot or cold, dry or wet, clear or cloudy, and numerous other factors. Moreover the
same can be said about all the questions you raise about air resistance: the degree of resistance
varies depending on whether the weight is made of lead or iron or wood, on whether it is round
or square or some other shape, and numerous other factors.}

4.

Problem: how can one confirm the rules empirically, for motion of the fluid particles is not directly
observable?
a.

I.e. the rules are empirically unfalsifiable

b.

Final sentence in the French text to Article 52:
"The demonstrations of this are so certain that, even if experience were to appear to show us the
opposite, we would nevertheless be obliged to place more trust in our reason than in our senses"

c.

In effect, a claim about no plausible alternative for conceptualizing change of motion under
impact, and hence a challenge to others

5.

The Rules are not entirely immune to empirical considerations, for they underlie the celestial vortex
theory
a.

A possible source of empirical support: the success of the theory based on them to explain
celestial phenomena

b.

But this not a defense against internal inconsistency (if this is a legitimate complaint), nor
against the claim that there are still better ways of conceptualizing motion under impact

6.

The important thing to realize is that what is at issue here is how we are to conceptualize the causal
interaction of impacting bodies, and as is so typical of all issues about fundamental conceptualization, it is hard to bring empirical considerations directly to bear
a.

Empirical considerations presuppose a way of describing what is happening, and hence a
conceptualization

b.
D.

I.e., just as Kuhn says, empirical considerations are not conceptualization-neutral

Relativity of Motion: "Internal" Problems
1.

Some have argued that Descartes' Rules are incoherent within his own philosophical system insofar
as they violate the relativity of motion principle which he announces in Articles 24 and 25
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a.

Idea of relativity of motion -- e.g. as expressed by Galileo -- is that descriptions before and after
should be equivalent to one another regardless of which is at rest and which is moving

b.

Regardless of which object observer is on and whether observer can tell whether that object is in
motion

2.

Descartes’ Rules 4, 5, and 6 violate this principle
a.

If sitting on larger body, taken to be at rest, then get a different result for relative motion after
than sitting on smaller body, taken to be at rest

b.
3.

Equally so if sitting on a third body which has the same overall motion as one of the other two

This line of "internal" criticism of the Cartesian system carried some weight in subsequent years, but
it really does seem to be missing Descartes' point
a.

He is perfectly prepared to concede that not all motion is relative from a metaphysical standpoint, for forces of resistance distinguish between bodies at rest and bodies in motion

b.
4.

Motion considered geometrically is only relative; forces are not geometric, but metaphysical

As various commentators have pointed out (Gueroult and Gabbey among others), there are two
"levels" in Part II, with the first half devoted to a geometric characterization and the second half to a
deeper metaphysical one
a.

Forces ultimately determine true, absolute situation, so that can distinguish between bodies at
absolute rest and bodies in absolute motion on Descartes' view

5.

b.

Puts him into a position to reject the Tychonic system, as he had in Le Monde

c.

(And here anticipating Newton’s argument, whether Newton recognized this or not)

Last Article of Part II not really a denial of this, for not claiming there that motion as conceived
geometrically will suffice to account for all phenomena

6.

Questions about relativity of motion, the principle of relativity, and what motions can be
distinguished will continue to be of concern as we proceed
a.

Descartes may be subject to criticism here, but the criticism should not be one of flagrant
inconsistency

b.

Rather it will have to take the form of claiming that there is (in some sense) a better way to
conceptualize motion and its change

E.

Descartes on “True” Motion
1.

As just noted, early in Part II Descartes introduces a distinction between “motion in the ordinary
sense” and “motion properly speaking” that seems to assert the relativity of motion
a.

Article 24: local motion “as commonly interpreted is nothing other than the action by which
some body travels from one place to another”

b.

Article 25: “what should be understood by movement, according to the truth of the matter…, is
the transference of one part of matter or of one body, from the vicinity of those bodies immediately contiguous to it and considered as at rest, into the vicinity of others”
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2.

Notice, however, that the latter asserts something stronger than just that true motion has to be
referred to some other body “considered as at rest”
a.

Rather, true motion has to be referred to bodies “immediately contiguous” that are considered at
rest and has to consist in no longer being immediately contiguous to those bodies

b.

By contrast, in Le Monde contains nothing like this, but only an insistence, contra Aristotle, on
limiting talk of motion to cases of change of place:
The philosophers also suppose several motions that they think can be accomplished without any
body’s changing place, such as those they call motus ad formam, motus ad calorem, motus ad
quantitatem (“motion with respect to form,” “motion with respect to heat,” “motion with respect
to quantity”), and myriad others. As for me, I conceive of none except that which is easier to
conceive of than the lines of mathematicians: the motion by which bodies pass from one place to
another and successively occupy all the spaces in between [p. 63]

3.

Descartes’ new, restrictive notion of true motion shows up again, though seemingly only in passing,
at the end of Part II, while discussing the transport of a body by a moving fluid stream
a.

The specific context involves explicating the difference between solid and fluid bodies initiated
in Article 54

b.

Following which the principal concern seems to be the transfer of motion between fluids and
bodies immersed in them (Articles 56-60) in relation to the Rules -- a topic not raised at all in
Galileo’s Two New Sciences

4.

One upshot of this discussion is the seemingly innocuous conclusion reached in Article 61:
a.

That when an entire fluid body moves simultaneously in some direction, it must necessarily carry
along with it any solid body which is immersed in it -- a conclusion that is asserted to be consistent with Rule 4

b.

An obvious reason for Descartes’ including this is to prepare the way for his vortex theory of
planetary motion in Part III

5.

The very next Article makes an assertion that is not innocuous at all, but on its surface rather extraordinary: That a solid body, which is carried along by a fluid, is not therefore moving
If, moreover, we turn our attention to the true and absolute nature of movement; which consists
in the transfer of a moving body from the vicinity of other bodies contiguous to it, and which is
equal in both the body which is said to move and the contiguous body away from which [it is
said that] it moves, although it is not customary to speak of the two in the same way {and to say
that both move}; we will clearly know that a solid body which is thus carried along by the fluid
in which it is contained does not, strictly speaking, move as much as it would if it were not
carried along by this fluid; for it certainly moves away less from the neighboring particles of this
fluid {when it follows its current than when it resists it}.
a.

This conclusion represents something much stronger than just the need to refer all motion to
some body considered at rest

b.

For it says that a body carried by a fluid is strictly speaking not moving at all no matter how
much it and the fluid surrounding it are moving relative to other bodies considered at rest
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6.

We shall be returning to this conclusion next week and again when we turn to Newton, who took
strong exception to it, in the process initiating his famous discussions of absolute space, time, and
motion
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