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I  am  very  pleased  to  participate  in  this  discussion,  and  have  an 
opportunity  to  reflect  on  two  very  important  contributions  to  our 
understanding of Descartes and his intellectual project. As we shall see, the 
two projects are somewhat different, and offer interesting contrasts. But, at 
the  same  time,  they  have  enough  in  common  to  create  an  interesting 
conversation. Both are historical, and both are philosophical (sorry, John, but 
it’s true…), though Schuster leans more strongly toward the historical and de 
Buzon leans more strongly toward the philosophical.  But both involve the 
interaction between Descartes’ ideas in mathematics and his other projects, 
including his method and his natural philosophy. 

While Schuster’s book goes as far as a consideration of the Principia 
philosophiae (1644), his real focus is on Descartes’ thought up to and including 
Le monde. And while de Buzon’s book begins with a chapter on the mathesis 
universalis  of the early years, his focus is really on the later years. For that 
reason, I will begin with some remarks on Schuster’s Descartes-Agonistes. 

There are a number of themes in Schuster’s magisterial book. For one, 
Schuster  is  interested  in  tracing  the  beginnings  and  development  of 
Descartes’ program for physico-mathematics. As he puts it in the preface to 
the book, Schuster wants to trace the development of Descartes “from being a 
physico-mathematician who was seeking piecemeal corpuscular-mechanical 
grounding to his work, to becoming a corpuscular-mechanical systematiser 
with recognizable physico-mathematical conceptual stitches holding together 
large  parts  of  the  system.”  [vi]  In  his  earliest  period,  during  his 
apprenticeship with Isaac Beeckman, Descartes’ (and Beeckman's) project was 

!1



the  derivation  of  mathematical  characterizations  of  particular  phenomena 
through an understanding of an underlying mechanical-corpuscular model. 
Examples of this include Descartes’ treatment of the hydrostatic paradox, the 
free-fall  of  bodies,  and  the  refraction  of  light.  The  mathematical 
characterization of these phenomena was important for Descartes, but more 
important  still  was  an  understanding  of  the  underlying  corpuscular-
mechanical  causal  mechanism.  This  is  contrasted  with  Descartes’  later 
physico-mathematical  project,  where  what  was  important  was  not  just 
individual explanations of individual phenomena, but a systematic natural 
philosophy to bind all of the individual explanations together. On Schuster’s 
view, correct in my opinion, with the project of Le monde  Descartes moves 
from the domain of a problem solver to that of a natural philosopher. [11-12] 
Even so, the physico-mathematical project remains with him for the rest of his 
career. 

But there is another theme on Schuster’s book that I  would like to 
discuss. This is his treatment of the mathesis universalis in the context of the 
Regulae. For Schuster, the method of the Regulae and the mathesis universalis 
are  deeply  intertwined,  and  both  are  connected  with  the  physico-
mathematical project. Schuster writes: 

…much  of  our  story  of  Descartes  agonistes  is  precisely  the  story  of  the 
intended  and  unintended  entanglements  of  these  two  trajectories—in 
physico-mathematical  natural  philosophy,  and  in  analytical  mathematics, 
promoted to fantasy programs in universal mathematics and method… [103]

The only text where Descartes discusses the mathesis universalis is in 
the second half of Rule 4 of the Regulae, what Schuster calls Rule 4B; the first 
part of Rule 4 is 4A. On Schuster’s reading, as I understand it, the discussion 
of the mathesis universalis in 4B represents the genesis of the Regulae project. 
According to Schuster,  Rule 4B dates from between March and November 
1619. Rule 4A was written after November 1619, and was modeled on 4B. 
[230,  237]  In  Rule  4A Descartes  discusses  the  method  itself:  “We  need  a 
method if we are to investigate the truth of things.” Schuster writes: 

…the method discussed in rule 4A and the surrounding rules arose from an 
attempted  analogical  extension  of  that  only  partly  elaborated  universal 
mathematics, and that this enthusiastic and hopeful extension arguably did 
take place from November 1619, hard on the heels of the inscription of the 
notion of universal mathematics in rule 4B. [238; cf. 248, 257]

In  this  way,  Descartes’  method  of  the  Regulae  is  represented  as  a  direct 
extension of the mathesis universalis. 
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In the early stages of  the composition of  the Regulae,  Schuster sees 
Descartes going from the mathesis universalis to the method. When he comes 
back  to  the  project  later  in  the  1620s,  between  1626  and  1628  under  the 
influence  of  Mersenne  it  goes  in  the  opposite  direction,  from  method  to 
mathesis universalis.  [Quotation: “He decided to return…”] In particular, on 
Schuster’s  reading,  Descartes’  project  in  the  later  1620s  involved  a 
legitimation of the mathesis universalis. How did this work? 

By Rule 14, all well-defined problems are construed as dealing with 
extension  and  their  relations.  Now,  in  Rule  12  Descartes  presents  a 
physiological sketch of sense perception and imagination, what Schuster calls 
the  o-p-p  nexus  [‘  optics-psychology-physiology  nexus  ’].  On  this  view,  the 
imagination  is  simply  a  mechanist/corpuscularian  configuration  of  bodies 
with certain shapes and sizes. He thus argues that “it is on the basis of the o-
p-p nexus that the truth of the operations of universal mathematics will be 
grounded, as well as the ontological reference of its objects of inquiry.” [318] 
Now, 

…even in the imaginative rendering of quantity, one is dealing with a real 
body. The imagination and the patterns in it are corporeal entities, bearing 
the same ontological certification as the mechanical deliverances of sensation 
registered in the common sense. [321] 

In  this  way  the  mathesis  universalis  takes  the  physical  structures  in  the 
imagination as its objects: 

The corporeal world is indeed the ultimate object of universal mathematics; 
but, it is known only under the category of the two-dimensional shapes and 
patterns registered in sensation and delivered up to the validating gaze of the 
intellect. … As a corporeal locus, the imagination is an ontologically suitable 
‘screen’  upon  which  extension-symbols  can  be  manipulated;  and  the 
operations performed on the symbols have the certification of being clearly 
intuited in the ‘real extension of bodies’—they are true and true of the world. 
[Schuster, 325]

In this last stage of the Regulae, physico-mathematics is integrated into 
the mathesis universalis,  by way of Descartes’ conception of a dimension. In 
Rule 14 Descartes writes: “By ‘dimension’ we mean some mode or aspect in 
respect of which some subject is considered measureable.” [AT X 447] Length, 
breadth and depth are all dimensions, but so is weight, speed, or anything 
else that can be subjected to measure.  And, Schuster argues,  the notion of 
dimension  allows  us  to  integrate  the  physico-mathematical  project  into 
mathesis universalis:
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As  regards  physico-mathematics,  it  will  now  be  that  part  of  universal 
mathematics which deals with problems about the relations holding between 
given and sought dimensions of physical properties measured in or between 
bodies. [Schuster, 323]

And  so  we  have  a  neat  package:  mathesis  universalis,  method,  and  now 
physico-mathematics all bound up into a single program. 

This  is  in  1628.  But  it  doesn’t  last.  There  is  a  tension between the 
mathesis universalis and closely connected method on the one hand, and the 
physico-mathematical program. The physico-mathematics is discursive, “the 
explanations being always verbal, qualitative and discursive.” [334] This is in 
tension with the idea of mathematicization. Schuster writes:

Descartes was soon to shift gears to escape these binds. He would jettison the 
universal mathematics he had just worked out in partial detail, along with 
any serious claim that what he was now doing derived from the method. 
Instead, he would begin to work on the composition of Le Monde, a system of 
inevitably  qualitative  and  discursive  corpuscular-mechanical  natural 
philosophy and cosmology. [338]

At this moment, Descartes abandoned the method as a real project: it became 
simply as show project, a bit of “public packaging,” his “veritable intellectual 
trademark on the public stage,” but not his real intellectual program. [See a 
bunch of quotations on the handout.]

And  with  this  change  came  a  different  kind  of  validation  for  the 
project—both  the  physico-mathematical  project  and  the  new,  cleaner  and 
more abstract project: a metaphysical justification of the sort that we find in 
the Meditationes. 

This,  then,  is  Schuster’s  reading.  On  his  reading  it  is  the  mathesis 
universalis that is fundamental: the mathesis universalis gives rise to the project 
of the method, which then also becomes integrated with the project of the 
physico-mathematics. The whole project is validate by its link to actual bodies 
with actual sizes and shapes as they exist in the imagination. As this project 
fails, in 1628 or so, the mathesis universalis  and the method are abandoned, 
replaced  by  a  more  abstract  mathematics  and  by  a  new  more  systematic 
version of the physico-mathematical project, now grounded not in Descartes’ 
physiological and materialistic account of the imagination but in metaphysics, 
in the veracity of God. 

The picture is rich and complicated, and in its way plausible. But I’m 
still skeptical. Briefly, here are my worries. 
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For  Schuster,  the  mathesis  universalis  and  the  method  are  deeply 
intertwined: according to Schuster, the method is a kind of generalization of 
the mathesis universalis in late 1619, and later, after 1626, the method gives rise 
to the mathesis universalis. But can that be right? Here are the definitions that 
Descartes gives of method and mathesis universalis: 

By a method I mean reliable rules which are easy to apply, and such that if 
one  follows  them  exactly  one  will  ever  take  what  is  false  to  be  true  or 
fruitlessly  expend  one’s  mental  effort,  but  will  gradually  and  constantly 
increase  one’s  knowledge  until  one  arrives  at  a  true  understanding  of 
everything within one’s capacity. [AT X 371-2]

When I considered the matter more closely, I came to see that the exclusive 
concern of mathematics is with questions of order or measure and that it is 
irrelevant whether the measure in question involves numbers, shapes, stars, 
sounds, or any other object whatever. This made me realize that there must 
be  a  general  science  which  explains  all  the  points  that  can  be  raised 
concerning order and measure irrespective of the subject-matter, and that this 
science should be termed mathesis universalis –a venerable term with a well-
established  meaning  -  for  it  covers  everything  that  entitles  these  other 
sciences to be called branches of mathematics. [AT X 377-78]

I find it very difficult to imagine that method and mathesis universalis could be 
related  as  closely  as  Schuster  wants  them  to  be:  mathesis  universalis  is  a 
science, a scientia, a set of propositions that is endorsed as true, while method 
is  a  set  of  rules  for  arriving  at  scientia,  something  on  its  face  altogether 
different.  I  simply  do  not  see  how  one  can  pass  so  easily  from  mathesis 
universalis to method and back again. How can you derive a set of rules for 
investigating nature from a scientia, or a scientia from a set of rules? 

But there is another reason that I am skeptical about Schuster’s thesis. 
Schuster’s reading of the Regulae is based on the assumption that the mathesis 
universalis  in Rule 4B is the oldest part of the text, and that the text of the 
Regulae is centered around expanding the mathesis universalis into the method 
of the Regulae. But recently Richard Serjeantson of Trinity College Cambridge 
discovered a new manuscript of the Regulae. Let us call the new manuscript 
the “Cambridge manuscript” and the older one that we have had up until 
now the “Posthumous manuscript.” Now, the Cambridge manuscript is about 
40% shorter  than the  posthumous manuscript.  There  are  many small  and 
subtle differences between the Cambridge manuscript and the posthumous 
manuscript. But most strikingly, the Cambridge manuscript entirely lacks the 
discussion of  the mathesis  universalis.  Now, the general  consensus of  those 
who have studied the Cambridge manuscript is that it is an earlier version of 
the  text,  and  that  the  posthumous  manuscript  is  an  expansion  of  the 
Cambridge  manuscript,  a  later  version.  But  the  Cambridge  manuscript 
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already contains the definition of method, and much of the development of 
the  method  found  in  the  posthumous  manuscript.  If  the  Cambridge 
manuscript  is,  indeed earlier  than the posthumous manuscript,  the  method 
must have been developed independently of the mathesis universalis, and the mathesis 
universalis must have been a later addition to the project.

Now, Schuster knew of the Cambridge manuscript when he published 
the book. His argument, though, is that the Cambridge manuscript represents 
a later abridgment of the fuller text found in the posthumous manuscript. 
[See handout for the argument.] But I don’t buy the reading. As I said, there 
are  other  differences  between  the  Cambridge  manuscript  and  the 
posthumous manuscript that suggest that the Cambridge manuscript must be 
earlier.  The most striking one is this.  Now, in one passage of Rule 14,  the 
posthumous manuscript reads as follows: 

…the power through which we properly cognize a thing, is purely spiritual, 
and no less distinct from the whole body than is blood from bone, or the 
hand from the eye…

In  this  passage,  Descartes  is  clearly  alluding  to  his  views  on  mind/body 
distinction, and the mind as a spiritual thing, distinct from the body. But in 
the Cambridge manuscript, it is interestingly different: 

…the power through which we cognize a thing is something in us no less 
distinct from the phantasy than is the eye or the hand…

Here there is no apparent reference to Descartes’ dualism. This suggests that 
the Cambridge manuscript may have been written before Descartes came to 
be a dualist,  and the posthumous manuscript written afterward. There are 
many other features that suggest that the posthumous manuscript is  later, 
particularly the much fuller development of Rules 6, 8, and 12. If so, it would 
be a serious problem for Schuster’s reading. If, as this dating suggests, the 
Cambridge manuscript is later than the posthumous manuscript, it is highly 
unlikely  that  the  mathesis  universalis  is  as  intimately  connected  with  the 
method as Schuster’s story suggests. 

Connected with this is some skepticism about the justificatory project 
of the Regulae. Schuster argues that the discussion of what he calls the o-p-p 
network, the physiology of sensation and imagination, primarily in Rule 12 is 
meant to give a validation of the mathesis universalis. Again, the Cambridge 
manuscript calls this into question. Though it lacks the mathesis universalis, the 
Cambridge  manuscript  contains  at  least  the  rudiments  of  the  account  of 
perception and imagination found in the posthumous manuscript. There is a 
kind of justificatory project in the Regulae, to be sure: but I would argue that it 
is not the mathesis universalis that is being justified, but the claim that intuition 
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and deduction,  the two modes of  acquiring genuine knowledge Descartes 
introduces in Rule 3 are, indeed, the only paths to genuine knowledge. 

There is a great deal to admire in Schuster’s book. I think his account 
of  Descartes’  early explorations into physico-mathematics  are brilliant  and 
illuminating,  as  are  his  accounts  of  the  later  Le  monde  and  Principia 
philosophiae. This, for me, is the heart of the book. But unlike Schuster, I find 
the role of the mathesis universalis in Descartes’ early thought marginal.

And in that respect,  I  think I  agree with Frédéric de Buzon. In his 
interesting and original new book, La Science cartésienne et son objet : Mathesis 
et  phénomène,  de  Buzon  deals  with  some  central  questions  in  Descartes’ 
natural  philosophy.  The  book  puts  forward  a  number  of  striking  new 
interpretations, as well as offering an ingenious attempt to solve some knotty 
problems that have been plaguing Descartes’ readers for many years. 

The title indicates the main focus of the book: the roles of mathesis and 
phenomenon in Descartes’ science of nature. De Buzon’s argument is set out 
in  a  sequence of  core  chapters.  He begins  by distinguishing between two 
notions  related  to  mathesis:  the  mathesis  universalis  and  mathesis  pura  et 
abstracta,  or mathesis  for short.  The mathesis universalis  of the Regulae  is the 
subject  matter  of  chapt.  1.  There  seems  little  innovative  in  Descartes’ 
conception  of  the  mathesis  universalis  in  relation  to  what  went  before,  de 
Buzon suggests. But even though this is the longest chapter in the book, it is 
mathesis pura et abstracta and not mathesis universalis that dominates the book. 
Unlike Schuster, de Buzon’s judgment seems to be that the mathesis universalis 
is not really a central issue in Descartes’ thought. 

De  Buzon  argues  that  unlike  Descartes’  conception  of  mathesis 
universalis, his conception of mathesis pura does constitute a radical departure 
from earlier conception of the notion. Unlike earlier conceptions of mathesis, 
which include both arithmetic and geometry, arithmetic and number seem to 
drop out altogether, according to de Buzon. Furthermore, number is replaced 
by motion, which together with three-dimensional extension now make up the 
basic  constituents  of  reality.  (117,  124)  In  this  respect  the  mathesis  of  the 
Meditations  is  also  a  radical  departure  from the  mathesis  universalis  of  the 
Regulae. (123) 

With this new conception of mathesis  in place, in chapt. 3 de Buzon 
now confronts one of the central puzzles of Descartes’ natural philosophy, the 
claim in Principia philosophiae II.64 that “the only principles which I accept, or 
require  in  physics  are  those  of  geometry  and  pure  mathematics;  these 
principles  explain  all  natural  phenomena,  and enable  us  to  provide  quite 
certain demonstrations regarding them.” This claim also brings in for the first 
time  the  second  major  notion  at  play  in  the  book,  that  of  phenomena. 
Phenomena involve sense, and sense involves matter in motion. Indeed, the 
contents of sensation, for Descartes, can only be matter in motion as well, de 
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Buzon argues. Since motion is now at the center of mathesis for Descartes, we 
can know that all phenomena can be explained mathematically, on this new 
conception of mathematics. (143-46)

(It  is  interesting  here  that  Schuster  doesn’t  address  this  passage 
directly.  But,  as  I  indicated  earlier,  he  seems  to  dismiss  all  such  claims 
identifying physics with mathematics in Descartes’  later writing as mythic 
speech, not reflective of Descartes’ true position or practice. With this we can 
see the opposition between Schuster and de Buzon quite clearly: de Buzon 
sets aside the early mathesis universalis project which Schuster sees as central 
to  Descartes,  while  Schuster  sets  aside  the  later  mathematical  account  of 
nature which de Buzon sees as central. )

De  Buzon  extends  the  argument  by  discussing  Descartes’  laws  of 
nature. (Chapt. 4) His claim is that the major innovation in Descartes’ laws is 
the fact that the laws of nature are the laws of motion, laws that are not just 
general (and vague) framework principles, but principles that can be used in 
the  explanation  of  specific  phenomena.  He  claims  that  since  motion  now 
pertains to mathesis pura, the laws of nature are a part of mathesis pura. (190ff).

The  focus  on  mathesis  as  a  central  notion  in  Descartes’  natural 
philosophy is interesting and original, but I am somewhat skeptical that it 
fully succeeds. Key to de Buzon’s argument is the claim that on Descartes’ 
novel  conception  of  mathesis,  arithmetic  and  number  drop  out  and  are 
replaced  by  motion.  (117,  122-26,  132).  I’m  not  convinced  about  the 
elimination of arithmetic, which, in any case, plays no real role in de Buzon’s 
argument,  but  the  inclusion  of  motion  in  mathesis  allows  him  to  say,  for 
example, that all his physics is mathematics and that all the phenomena are 
explicable in terms of mathesis.  Furthermore, it is what allows de Buzon to 
claim that even the laws of nature themselves reduce to mathesis. 

De  Buzon  wants  to  understand  Descartes’  project  in  natural 
philosophy in terms of mathesis  and motion in a relatively straightforward 
way. But the story has to be more complicated than the one he tells. De Buzon 
doesn’t take into account an important distinction that Descartes introduces. 
In a letter to Mersenne, 27 July 1638, Descartes writes: 

I am obliged to M. Desargues’ for taking the trouble to make it clear that he is 
sorry  I  no  longer  wish  to  continue  my  studies  in  geometry.  But  I  have 
decided to give up only abstract geometry, that is to say, the investigation of 
problems which function merely as mental exercises. My aim is to have more 
time to devote to another sort of geometry where the problems have to do 
with the explanation of natural phenomena. If he cares to think about what I 
wrote about salt, snow, rainbows, etc., he will see that my entire physics is 
nothing but geometry. [AT II 268]
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Here Descartes claims that he is giving up “la géométrie abstraite,” though he 
plans to pursue “une autre sorte de géométrie,” a geometry that deals with 
“l’explication  des  phénomènes  de  la  nature.”  Nor  are  the  demonstrations 
appropriate to this other sort of geometry the same as those found in abstract 
geometry. As he wrote to Mersenne on 27 May 1638, just a few months earlier:

You ask if I regard what I have written about refraction as a demonstration. I 
think it  is,  in  so far  as  one can be given in this  field without  a  previous 
demonstration  of  the  principles  of  physics  by  metaphysics  -  which  is 
something I hope to do some day but which has not yet been done—and so 
far as it has ever been possible to demonstrate the solution to any problem of 
mechanics,  or  optics,  or  astronomy,  or  anything  else  which  is  not  pure 
geometry or arithmetic. But to require me to give geometrical demonstrations 
on a topic that depends on physics is to ask me to do the impossible. [AT II 
141-42]

Though  the  concepts  he  uses  in  physical  explanations  are  broadly 
geometrical, Descartes claims here that manner of demonstration is not.

Closely  connected  with  this  ambiguity  in  Descartes’  conception  of 
geometry is an ambiguity in his conception of motion. In a certain sense it is 
not surprising to find motion among the basic concepts of geometry. There is 
certainly a tradition of defining lines in terms of the ideal motion of a point, 
surfaces in terms of the ideal motion of a line, and volumes in terms of the 
ideal motion of a surface. This is also the kind of motion that seems in use in 
Descartes’  Géométrie,  when  he  is  talking  about  the  generation  of  proper 
geometrical  curves  though  his  compass,  or  the  generation  of  mechanical 
curves  such  as  the  quadratrix  or  the  spiral  through  certain  simultaneous 
motions of points and lines. The motion in question in abstract geometry is 
not  the  real  physical  motion  treated  in  physics,  but  the  ideal  motion  of 
geometrical objects, a kind of motion for which considerations of velocity and 
force are irrelevant .1

When Descartes  is  concerned about  physics,  it  seems to me that  it 
must be physical motion that is at issue. Consider, for example, the laws of 
motion in part II of the Principia philosophiae. While motion is in question, it 

 On the distinction between geometrical and physical motion and its place in the 1

history of geometry, see, e.g., R. Rashed, “Le mouvement en géométrie classique,” Al-
Mukhatabat  7 (2013), p. 58-68; P. Mancosu, Philosophy of Mathematics and Mathematical 
Practice in the Seventeenth Century (Oxford, Oxford University Press, 1996), chapt. 4.1; 
H. Bos, Redefining Geometrical Exactness: Descartes' Transformation of the Early Modern 
Concept of Construction (New York: Springer, 2001), passim. While this distinction was 
generally made, Hobbes seems to have been an exception. For Hobbes, the object of 
geometry is extended body, and its motion is physical motion. On this, see Douglas 
Jesseph,  “Hobbesian  Mechanics,”  in  Oxford  Studies  in  Early  Modern  Philosophy  III 
(Oxford: Oxford University Press, 2006), 119-152.
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cannot be the abstract geometrical motion normally treated in geometry, the 
motion that geometers use to generate lines from points, or surfaces from line, 
or the motion that Descartes used in his Géométrie to generate curves using his 
compass. The derivation of the laws of motion for Descartes involves the real 
motion of  real  bodies,  which are sustained by the continual  activity of  an 
immutable God . The ideal motion of abstract geometry does not satisfy these 2

laws of motion.
To  talk  about  geometry  or  mathematics  in  Descartes  is  thus 

ambiguous between talking about abstract, pure mathematics, with an ideal 
conception of the motion of geometrical objects, and the kind of mathematics 
appropriate for physics, with its robust physical conception of motion that 
pertains to concrete bodies, sustained over time by an immutable God. If de 
Buzon’s thesis is that Descartes’ physics is mathematical in the second sense, 
then it  is  uncontroversially  true,  but  not  very  interesting.  If,  on the  other 
hand, the claim is that it is mathematical in the first sense, then the thesis is 
much more surprising, but it is also much more difficult to understand how it 
could be true. Descartes’ notorious claim in Principia philosophiae II 64 seems 
to  indicate  that  it  is  abstract  mathematics  that  he  has  in  mind:  “the  only 
principles which I accept,  or require in physics are those of geometry and 
pure mathematics.” If the claim is that the principles of physics derive from 
abstract geometry and mathematics, then it is not obvious how it is could be 
true, or even consistent with the view Descartes seems to have taken in his 
letters in 1638. 

If we are to understand the way in which Descartes’ project in natural 
philosophy can be understood to be mathematical, we must take into account 
the  complexity  of  Descartes’  thought  about  mathematics  and the different 
kinds  of  motion  at  issue  in  that  domain.  Elegant  as  Frédéric  de  Buzon’s 
proposed solution  may be,  Descartes’  texts  do  not  articulate  as  clearly  or 
distinctly as he is trying to make them speak.

I would like to end by thanking both John Schuster and Frédéric de 
Buzon for giving us two excellent books, which will  continue to stimulate 
discussion for a long time. 

 Principia II 36, 39, 42.2
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