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15. On Motion and Matter1        Aiii68 

[1?-10 April, 1676]2 
 

492  I do not see how a perfect circle can be described unless one is already presupposed. 
Indeed, it seems that if two bodies with contrary motions, DA and CB, run into a body AB, 

.

.
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a certain circular motion will arise from this. Likewise it seems to be proved that curved lines 
would arise from motion in a plenum (even if one admits an interspersed vacuum). But on the 
other hand there is the great difficulty that endeavours are along tangents, so that motions will 
be too. For I have demonstrated elsewhere very recently that endeavours are true motions, not 

infinitely small ones.3 From this it will follow that there is no really curvilinear motion in things 
which endeavour along tangents. Therefore one of two things is true: either there are things 
which do not endeavour along tangents; or there is no curvilinear motion. As long as there is no 
method for directly establishing the quadratures of curved lines, there will be a strong suspicion 
that none exist. For otherwise something could be established about them directly. The squaring 

                                                        
1 LH IV 1, 8: leaves 1-2; 1 sheet of folio. This piece is the second of four (Aiii67-70), all written on the same 
sheet of folio. The first 46 lines are on leaf 1 rº and vº, and the piece “Infinite Lines”, reproduced below, 
straddles its conclusion, dated April 10, on leaf 2 vº. It comes immediately after the Meditation on the 
principle of the individual (Aiii67; DSR 50-53); there, on the premiss that two different things must 
always differ in themselves in a certain respect, Leibniz had argued that any two apparently perfectly 
similar material things must differ in retaining the effect of their prior states, which can only happen by 
the persistence in each of them of a mind. This “proves that matter is not homogeneous, and that we 
cannot really think of anything by which it differs except mind” (Aiii67: 491). In this paper one can see 
this consideration playing upon his thought, as Leibniz struggles to come to terms with the metaphysical 
implications of his calculus. His recent discovery that “endeavours are true motions, not infinitely small 
ones”, coupled with his mathematical construal of the circle as an infinite polygon with infinitesimal 
sides, seems to lead him immediately into the exploration of a discretist conception of motion and matter. 
2 This fragment follows immediately after Aiii67 of the 1st April 1676, and its conclusion is dated 10th 
April. 
3 Like the Akademie editors, I have been unable to locate the demonstration Leibniz refers to here. It may 
refer to a demonstration in the differential calculus. For if the endeavour of a body, or element of its 
velocity dv, is defined as the quotient of the differential of space ds by the differential of time dt, Leibniz 
may have proved that this quotient (ds/dt) differs from a finite velocity by a quantity less than any 
assignable. More geometrically, this means that the slope dv of the characteristic triangle ds-dt-dv at a 
given point on a graph of distance against time for a moving body differs from that of the tangent to the 
curve at that point by an infinitesimal, and thus null, amount. If so, the body could be regarded as having 
a finite velocity directed in a straight line tangent to the curve at any point. The curve, meanwhile, is 
regarded as composed of a certain infinite progression of infinitely small straight lines. See Aiii52 above. 



 56 

of Hippocrates' lunule4 must be examined; it supposes circles to be as the squares of their 
diameters, which latter, if it can be established absolutely, allows one to conclude that some 
quadrature can be established directly. And this difficulty will cease. 

 We must see whether it is possible for a new endeavour to be impressed at any moment 
whatever. It could, if there were such a thing as a perfect fluid. But if this is conceded, time will 
be actually divided into instants, which is not possible. So there will be no uniformly 
accelerated motion anywhere, and so the parabola will not be describable in this way. And so it 
is quite credible that circles and parabolas, and other things of that kind, are all fictitious 
entities. We must see whether there is not an argument which concludes that some way of 
producing a parabola is impossible: by this you would show that the parabola itself is 
impossible. For supposing a point moves in a parabolic line, it will by all means be true of it that 
at any instant it is moving with a uniform motion in one direction, and with a uniformly 
accelerated motion in another, which is impossible. But if the parabola is therefore impossible, it 
will be quite understandable for the same fortune to befall the circle. We should learn from this 
how often we are deceived when we think we perceive things clearly and distinctly, for what 
geometer will not regard the circle as perfectly understood in itself? To this we should add the 

reasonings of Hobbes.L1  

493  It must be seen whether every motion always includes a direction. Otherwise, supposing 
every motion is rectilinear, it is impossible for the world to be a plenum, with the vacuum only 
interspersed; instead there will have to be some large islands, or at least some interruptions. For 

it is certain that an unbounded line cannot move along its own path6 (but this also supposes 
that a body occupies a definite place), and for this reason a plenum with no interruptions or 
islands, that is, an interspersed vacuum, requires a motion that comes back on itself. Indeed we 
have ourselves assumed that motion is always directed, since, in order for our demonstration 

                                                        
4 Hippocrates' lunule is a figure like the crescent or gibbous moon: it is a section bounded by the arcs of 
two circles, the first being a semicircle whose diameter is the chord of a segment of the second. The source 
of Leibniz's knowledge of Hippocrates' squarable circular lunule is Léotaud's Examen circuli 
quadraturae, which he read in Nuremberg in 1667. See Joseph E. Hofmann, Leibniz in Paris, 1672-1676, 
Cambridge University Press, 1974, pp. 5 ff., for a brief but illuminating discussion 
L1 —Who has treated these matters, and collected together the difficulties, but has not selected them 
convincingly enough to determine what should be established concerning the rest.5  
5 See Hobbes, De Corpore, ch. 21, “On Circular Motion”. 
6 Leibniz seems to be alluding to his demonstration in “Unbounded Lines” that the motion of the 
unbounded line LH along its own path is impossible (Aiii65: 489), implying that that piece was written 
earlier in April. 
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concerning the vacuum to be valid, those considerations suppose that the body has a definite 

place.7 Therefore this remains to be examined. 

 Experience teaches that one body is pushed by another, i.e. that if one body tends 
towards a place, the other endeavours to leave it. But this does not seem explicable in any other 
way except that they are incompatible. And incompatibility does not admit of more or less. But 
we must examine this more exactly and more subtly. The nature of body or matter, over and 
above the fact that it is pushed from one place to another, contains a secret marvelled at until 

now: namely, that magnitude compensates for speed, as if they were homogeneous things.8 
And this is an indication that matter itself is resolved into something into which motion is also 
resolved, namely a certain universal intellect. For when two bodies collide, it is clear that it is 
not the mind of each one that makes it follow the law of compensation, but rather the universal 
mind assisting both, or rather all, equally. On the other hand, it is not necessary for the same 
quantity of motion always to be conserved in the world, since if one body is carried by another 
in a certain direction, but is moving of its own accord equally in the contrary direction, it will 
certainly come to rest, i.e. it will not leave its place. From this it follows that the conservation of 

the quantity of motion must be asserted of the action,9 i.e. relative motion, by which one body is 

related to another or acts on another.10  
 

                                                        
7 The Akademie editors suggest that Leibniz is referring to prop. 3. of A Demonstration of Incorporeal 
Substances (Aiii31: 75) of the Fall of 1672: “All perceivable bodies in the world are continued from one to 
another”, i.e. form a series of contiguous bodies. There he claims that “This proposition can also be 
admitted by those who find the interspersed vacuum pleasing; for the continuity and connection of the 
sea is not interrupted by the fact that islands are seen to be scattered in it here and there... I say therefore 
that the parts of the plenum are interspersed by a vacuum... , by which fact the propagation of actions 
and motions is not interrupted, even if it happens by circuitous paths, as when, for example, we sense 
sound insinuating itself along curves in the air that are spread out in all directions.” 
8 In classical mathematics, one was only allowed to take ratios of quantities of the same kind, e.g. a 
volume to a volume, a speed to a speed. Equating ratios of magnitude and speed in a proportion violates 
the requirement of homogeneity. For Leibniz's notion of homogeneity see “Infinite Numbers” (Aiii69 
below), and the discussion in his Preface to the New Essays (NE 63-64; AG 302-303). The “marvellous 
secret” referred to here —concerning the mutual compensation of speed and magnitude— was 
demonstrated in Aiii58 above. 
9 Here Leibniz first had “of the relative speed [celeritate respect<iva>]”, and then “of the force, or 
a<ction>”, before finally settling on “of the action, i.e. relative motion”. 
10 The significance of this is further examined below in “Motion is Something Relative” (Aiv360). 
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 One thing we have left out that must still be examined is, of course, rectilinear motion 

and its11 continuity. For even if it is supposed to be interrupted by little intervals of rest (which 
is known to be inept on other grounds), some portions will still be continuous, or else it will 
follow that a body is transferred from one place to another in such a way that it does not go 
through the intermediate places —and this I consider to be absurd, as must be shown at another 
time,  

494 although this would seem to be quite difficult.12 But such a position would induce us to believe 
that a different body is always being recreated, now here, now there. But leaving this aside for 
now, let us see what would follow. Supposing body A moves in the straight line AB, body C in 
the straight line CD, where these straight lines are not parallel, it is clear that at any moment the 
distance between them changes, and so an infinity of changes will occur, or rather as many as 
there are possibles, that is, as many as there are points in the line, and so the line will be divided 
into all points, which is impossible. And all the rest will become absurd.  

What, then? I am forced to conclude that motion is not continuous, but happens by a leap: that 
is to say that a body, staying for some time in one place, may immediately afterwards be found 
to be in another place; i.e. that matter is extinguished here, and reproduced elsewhere. Yet a 
mind always remains intact that assists it. And the same thing can be confirmed on other 
grounds: for if motion is assumed continuous, it can be demonstrated that it will never stop; as 

Hobbes concluded.13 But that could be tolerated, if it did not follow from this that certain 
specific motions or modes of motion would also never stop, which is contrary to reason. Indeed, 
absolutely speaking, it can be proved that it is possible for a body to come to a stop, namely if it 
                                                        
11 —reading eiusque for eumque. 
12 This difficult task is taken up by Leibniz later in the year in the dialogue Pacidius to Philalethes (Part II 
below). 
13 In his De Corpore, ch. 8, § 19, Hobbes had argued: “Whatever is moved will always be moved, unless 
there is some other body outside it which causes it to come to rest; for if we suppose there is nothing 
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is moved with equal speed in opposite directions. Since it can be demonstrated, however, that 
what is moved will go on moving, there is accordingly no bound to motion. Whence again it 

follows that motion is not continuous:14 which, it seems, was the opinion of Empedocles.15  

 But if motion is supposed continuous, it is also inexplicable how it is possible for one 
motion to be faster than another, and a great many difficulties will occur. One proves that there 
is one motion faster than another by the motion of a radius about some center, in which radius 
various points are designated; now we may easily reply that there is no circular motion. 
Assuming there are no curved lines, what is said about them will be the properties of polygons. 
And some particular circle will be nothing but a general entity, i.e. what is demonstrated about 
it will have to be understood of any polygon inscribed in it, or of one whose number of sides is 
greater than we have employed. 

 On the other hand, from what we have said it also follows that all atoms will be plane-

sided.16 Assuming motion is a reproduction of distance into distance, then it is now 
exceedingly clear, very much more so, how God is the immediate cause of all things, how 
conservation is continuous production, how there is no other law of nature than his nature 
itself, since otherwise, assuming continuous motion, things would produce themselves, that is, 

things would necessarily ensue from themselves.17 Hence the cause of things is at last made 
clear in an admirable way, as well as production out of nothing. Yet mind always persists. 
 

495 10. April 
 Already I am compelled to change something in this, namely the reasoning that motion 
is not continuous because then at any point whatever there would be a change of distance, so 
that there would be as many distances as points. By the same argument it could also be proved 
that body is not continuous; because if we arrange one body AB and another CD in this way, 
again at any point there would be varying distances, and so there would be as many distances 
                                                                                                                                                                                   
outside it, there will be no reason why it should come to rest now rather than at some other time; thus its 
motion would cease in every point of time together, which is unintelligible.” (pp. 102-103). 
14 It is hard to follow Leibniz's reasoning here; I take him to be arguing that, on the hypothesis of 
continuous motion, one can prove both that motion is perpetual and that it is possible for it to stop when 
opposed by an equal and opposite motion; therefore the hypothesis is false. 
15 In Book VIII, ch. 1 of the Physics, Aristotle claims that Empedocles' account of motion is that “Love and 
Strife alternately predominate and cause motion, while in the intermediate period of time there is a state 
of rest” (252a 7-9), basing this on his reading of a fragment (Diels-Kranz Fragment 26, lines 8-12) that 
concludes: “But since their motion must alternate be,/ Thus have they ever Rest upon their round.” 
Aristotle explains that “we must suppose that by ‘alternate’ he means that they change from the one 
motion to the other” (251a 1-5). 
16 Here Leibniz probably has in mind his spherical atoms (see Aiii36, Aiii76) which will no longer be 
properly spherical if all circles are polygons with arbitrarily many straight sides. 
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as points. If someone believed that this could be remedied by supposing that body is not 
continuous, but composed out of mere detached points, to this we could object first that when 
compressed together they would not compose a body; and second that the same difficulty 
would remain with respect to their intervals. 
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 Therefore it seems that what should be said is this: there is no number of relations, 
which are true entities only when they are thought about by us: for example, numbers, lines or 
distances, and other things of that kind; for they can always be multiplied by perpetually 
reflecting on them, and so they are not real entities, or possibles, except when they are thought 
about. Supposing it is asked whether there is any number which ceases to exist in the world, it 
seems that this is impossible: for as long as (pray) we subsist, it must be said that the number 
would have to be understood, but in such a way that the same things would sometimes enter 
into different numbers. For otherwise, if it could happen that there were always a need for new 
things, then there would be as many things as numbers; but this is impossible, because the 

multiplicity of things is something determinate, that of numbers is not.18  

 Modifications that exist are those which are possible; likewise (—BREAKS OFF.) 
 
 

                                                                                                                                                                                   
17 This argument is elaborated in greater detail in Pacidius to Philalethes below. 
18 Cf. Aiii36: 391 above, and Aiii39: 399-400; DSR 114-115. 
  
 


