Bayle’s restatement of Zeno’s arguments
a.  “The arrow”

Premises:

Time is not infinitely divisible

But space is …

Why time could not be infinitely divisible
1.  No two moments of time can coexist.
2.  So, for time to pass, each of the moments prior to a given moment, t2, must have passed away.

3.  Suppose: Time is infinitely divisible.

4.  Then there would be no end to the number of moments intervening between any moment, t1 (taken as close to t2 as you want) and t2.

5.  Since no two moments of time can coexist, no two or more can pass away simultaneously (since there only ever is one to pass away).

6.  So there can be no end to the number of moments that have to pass away in succession before t2 could come to be. (from 4 and 5)

7.  So t2 could never come to be.

8.  So time could not pass (because we could never get to any subsequent moment however close to the present moment)

9.  But time does pass.

10.  So time could not be infinitely divisible.

Why not say that space is only finitely divisible as well?
Then the “arrow” paradox is not for you.

(Bayle had other arguments to show that taking space to be finitely divisible is not a viable option.  Since most people already accepted those arguments, he did not bother to present them here.)

The arrow paradox, cont.’d

Since time is not infinitely divisible, any given interval of time is composed of a finite number of successive moments of time.

No body can be at two different places at the same moment.

So, at any given moment during its flight, an arrow can only occupy a place equal in size to itself.

But what occupies a place equal in size to itself over a time is at rest over that time, not in motion.

So there is no time during which the arrow moves from one place to the next.

(This is where it is important to recall that time is nothing more than a succession of moments, not something that is spread out between moments.)

So the arrow must be at rest at any given moment.
And there can be no moment at which it actually moves.

A Cartesian answer
Motion is the product of constant creation.

Since everything that exists at the present moment is annihilated and things only continue to exist because God continuously recreates them,

… motion is not truly due to a body moving from one place to another over time but rather to its being annihilated at the place where it is at at one moment and recreated somewhere further on down the line at the next moment.

Bayle’s replies

Motion is not motion unless it is continuous.

(If the body skips over some points on its path then it is not moving along that path but being destroyed and replaced with a replica at a later point — on pain of losing our criteria for identifying bodies as the same over time)

So God can never do more than recreate the body at the immediately successive spot at the immediately successive time.

So all motions must have the same speed.

They cannot go faster than one spot at a time since then they would either have to skip over intermediate spots or be in two or more places at once.

They cannot go slower than one spot at a time since then they would be at rest and not in motion.

(The option of accounting for differences in speed of motion by appeal to slower bodies resting for periodic intervals is not available because it cannot account for the motion of wheels.)

So the variations in the speed of motion we observe for a fact are unaccountable.
Bayle’s (and Zeno’s) replies, cont.’d
b.  The racecourse and “Achilles” paradoxes

(These cannot be evaded by appeal to constant creation.)

Since space is infinitely divisible, there are infinitely many points of space that must be crossed (taken up, passed over) in succession (one after the other) before getting from any one point, p1, to any other point, p2, however close that other point may be to the first one.

But an infinite task cannot be completed in any finite time

particularly given that there are only a finite number of moments making up any finite time

So no spatial interval, however short, can ever be crossed by any runner, however fast

In particular:

· Achilles will never catch the tortoise

· a runner will never reach the finish line

· a runner will never reach any point arbitrarily close to the start line
Bayle’s restatement of Zeno’s arguments, cont.’d
c.  The “moving rows”
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Consider three rows of marchers.

Top row is stationary.

Bottom two rows march past one another in opposite directions, at a speed of one marcher per moment of finitely divisible time.

At the end of one moment, A2 must be under B, and D1 must be under C.

At the end of one moment, A2 must be under B, and D1 must be under C.
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But then A2 is under C1, having skipped over D1.
A2 cannot have reached C1 without passing over D1 first.

So there must have been a time within the first time block when A1 was only as far across as D1.

But then the first time block must be divisible into an earlier and a later half, contrary to our initial supposition that the motion occurred in an indivisible instant of time.
Moreover, at this first half instant, A1 can only have been half way across the B space block, and D half way across C.
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So the B and C space blocks must be divisible in half as well, as must D1 and A1 (because they can’t be only half way across B or C without themselves having different halves).
But now consider the half instant during which the first half of the A1 block crosses the first half of the D1 block …

Obviously, the argument can be reiterated without end, at each point causing us to recognizing smaller intervals of time over which the marchers move smaller units of space.

But time is not infinitely divisible.

So it is unaccountable how the rows could move past one another without one body being in two places at once or one body skipping over an intervening space altogether.

The composition paradox
If extension existed it would have to be composed of either:

· mathematical points

· extended but indivisible atoms

· infinitely divisible spaces

But extension cannot be composed of any of these things.

Therefore, it cannot exist.

Why extended bodies cannot be composed of mathematical points
Mathematical points have 0 extension.

So however many of them you put together, they don’t add up to anything.

Why extended bodies cannot be composed of extended but indivisible atoms
Two senses in which a thing can be divided:

· cutting and separating

· identifying a place where one part of a thing is that is not the place where another part of the thing is

The second sense suffices for division.  The first is not necessary.

In this sufficient sense, nothing that is extended can be indivisible.

If it is extended its right side must be outside of its left side (in a different place from it)

So its right and left halves must be divisible in the sufficient sense, even if no force in nature would suffice to produce a separation in the first sense

Why extended bodies cannot be composed of infinitely divisible spaces
Of all the arguments for extension, this is the strongest …
· because it “quibbles” best

(it can defend itself with “a thousand unintelligible distinctions,” such as that between proportional and aliquot parts)

· because the proponents are able to take refuge in the nature of the subject and claim that because the infinite exceeds our abilities to comprehend, we can’t expect to understand everything

… but arguments that gain their strength from such sophistical considerations are only sophistically strong, not truly compelling

Objections to infinite divisibility

1.

If extension is infinitely divisible, it must contain infinitely many parts of non-zero extension.

But the product of any quantity, however small, and infinity, is infinitely large.

There is no way, therefore, that an arbitrarily small object could contain infinitely many parts.

2.  Were bodies infinitely divisible it would be both impossible that they could touch one another and necessary that they interpenetrate.

Why no two bodies could touch one another
If space is infinitely divisible, then between any two points, however close you may consider them to be, there must always be infinitely many further points.

Because this holds for any two points whatsoever, no two points can be immediately adjacent to one another, so nothing else is in between them.

So nothing can touch anything else.
Consequences of the impossibility of contact

Composite bodies could not exist

Because composite bodies consist of parts set alongside one another.

Extension must be something merely “ideal”

just as we say that there can be no such thing as a dimensionless point, 

a line without breadth

or a plane without thickness

(that these are just “ideal” entities imagined by mathematicians that can have no real existence)

so we must say that solid or 3 dimensionally composite bodies are merely ideal and can have no real existence

Why, notwithstanding the fact that contact is impossible, bodies must penetrate one another
Though reason cannot allow the possibility of contact, sense experience proves that it actually happens.

e.g., coat a cannon ball with fresh paint and roll it down a table

Since immediate adjacency is impossible, the lowest point of the cannon ball cannot “touch” the top points of the table by being immediately adjacent to them.

This leaves only one option:

The lowest point of the cannon ball must be coincident with the points of the table top.

They must occupy the same place.

But if space is infinitely divisible any point is further divisible to infinity, including the point of the cannon ball that is coincident with the point of the table top.

So infinitely many parts of the cannon ball and table top must interpenetrate.

Objections to infinite divisibility, cont.’d

3.  All the reasons given by modern philosophers for doubting the existence of sensible qualities outside of our minds and apart from being perceived work just as well for doubting that extension has any real existence.
4.  The mathematical demonstrations for infinite divisibility prove too much and so themselves lead to paradoxical conclusions.

(They work by appealing to the principles that each distinct pair of points defines a unique straight line,

and that two distinct lines cannot intersect at more than one point,

to prove that for every point on an arbitrarily longer line, there must be a point on an arbitrarily shorter line.

But from this it follows that lines of obviously different lengths must all have the same length.)

The point of Bayle’s resurrection of Zeno’s paradoxes
The spatial and temporal qualities of bodies as exhibited in extension, motion, and their modes are no more intelligible to us than the sensible qualities

In fact, there is something deeply incoherent about them, which ought to lead us to wonder how they could have anything other than a merely ideal existence

So even supposing that there is an external world, it is not clear how it could even possibly consist of material things — extended bodies in motion
Of course, there is absolutely no way we can accept this conclusion.

But if we reject it, we do so without any good reason and indeed contrary to reason

Which just goes to show how unreliable reason is …

… our only recourse is irrationalism and blind faith.

(including faith in the Christian mysteries,

which could hardly contain anything more absurd than what we find in the doctrine of the infinite divisibility of space)
