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I enjoyed very much reading and thinking about John Schuster’s and Frédéric 
de Buzon’s latest monographs; I learned a lot from these works. It may not be 
surprising, but the two of them actually share many important theses with 
which I agree. While Schuster is interested in Descartes’ development in the 
mixed sciences and physico-mathematics in his early years,  and de Buzon 
focuses more on the relations between mathematics and physics throughout 
Descartes’  career  (and beyond),  they agree  that  Descartes’  views on these 
topics changed over time and are to be contrasted with both scholastic and 
non-scholastic  opinions  on  the  same  topics.  Descartes  no  more  inherits 
scholastic  views about  scientia  media  and mathesis  pura  than non-scholastic 
ones  about  mathesis  universalis.  Moreover,  both  Schuster  and  de  Buzon 
disagree with the thesis of  the mathematization of nature that supposedly 
links the views of, let us say, Galileo, Descartes, and Newton. Schuster, in fact, 
proposes instead the physicalization of mathematics for Descartes. I find this 
thesis intriguing, but ultimately I do not accept it fully, for reasons that will 
become clearer later on.

The key concept for Schuster is obviously physico-mathematics and for 
de  Buzon,  it  is  mathesis,  whether  universalis  or  pura.  I  will  arrange  my 
comments in that order, from physico-mathematics and mixed mathematics, 
to pure and universal mathematics. Schuster traces Descartes’ development 
starting in 1618 with him as a  practitioner in physico-mathematics,  which 
Schuster takes to be some kind of a “piecemeal corpuscular-mechanism,” or a 
causal corpuscular account, encompassing both physics and mathematics, in 
contrast with traditional mixed mathematics. The endpoint of his account is 
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1633,  with  a  Descartes  who  tries  to  ground  both  natural  science  and 
mathematics in “an overarching dualist  metaphysics.” In between are two 
different Descartes projects, one concerning universal method and the other 
universal mathematics, the latter, according to Schuster, trying to provide a 
basis  for  physico-mathematics  and  the  former  attempting  to  subsume 
everything, including universal mathematics (pp. 91-93 and elsewhere). There 
is  much to  agree  with  in  these  claims.  However,  I  am puzzled about  the 
category “physico-mathematics”; as far as I can tell, Descartes himself never 
used the term. There are only four occurrences of “physico-mathematics” in 
all  of  Adam and Tannery.  Two of  these  are  by  others  (van  Schooten  and 
Carcavy) referring to Mersenne’s work Cogitata physico-mathematica (AT V, 319 
and 413),  and one  is  the  title  given to  a  few fragments  from Beeckman’s 
Journal by Adam and Tannery (AT X, 67-77), on the basis of an entry from that 
journal entitled “Physico-mathematici paucissimi” (AT X, 52). There Beeckman 
refers  to  Descartes  as  someone  who  “frequented  many  Jesuits  and  other 
students  and learned men” and who said that  he had never  met  anyone, 
beside Beeckman, who investigates nature by joining together physics and 
mathematics—which delights Beeckman. So the passage, from Beeckman, is 
about  Beeckman  himself  and  only  indirectly  about  Descartes:  Beeckman 
saying that there are only a very few physico-mathematicians (in the plural), 
and presumably including Descartes in the category. The passage in itself, of 
course, is much too brief to tell us what Beeckman might be referring to as 
physico-mathematics, that is, what the nature of that investigation would be. 

Now,  there  are  two  occurences  where  Descartes  refers  to  a 
“Mathematico-Physics,”  both  occasions  being  contained  in  the  notorious 
letter to Beeckman of October 17, 1630. In the first, Descartes tells Beeckman 
that  he  has  not  learned  any  more  from  Beeckman’s  daydreams  of  a 
Mathematico-physics, than from a book of fairy tales.  In the other, Descartes 1

complains that Beeckman praises him simply in order to give a boost to his 
own ego: “you write, after having praised me, that you usually prefer your 
Mathematico-Physics  to  my  conjectures  and  allow  our  mutual  friends  to 
understand this. What, I ask, does this mean, other than that you lifted me up 
so that by comparison a greater share of the glory would come to you? You 
place a bit higher the stool you want to upend, so that it may stand out more 
as the throne of your vanity.”  Descartes clearly wants to distance himself 2

from Beeckman’s  style  of  research  and has  been  doing  so  for  some time. 

 “me nihil unquam ex tua illa, quam somnias, Mathematico-Physica magis quam ex 1

Batrachomyomachia didicisse, » AT I, 159. 
 “Sed aperte  declarant  tuæ literæ qualem habueris  laudandi  mei  causam:  scribis 2

enim te solere, postquam me laudasti, Mathematico-Physicam tuam meis conjecturis 
præferre, idque amicis nostris significare. Quid, quæso, hoc sibi vult, nisi a te idcirco 
me extolli, ut majorem ex comparatione ista gloriam quæras?” AT I, 164
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When talking about his own work, he uses traditional categories, even for 
investigations that Schuster most likely would call physico-mathematical. For 
example, in a letter of May 1637, Descartes indicates that his Dioptrics is a 
treatise  with a  mixed subject  of  philosophy and mathematics;  he  calls  his 
Geometry  an essay  in  pure  mathematics  and his  Meteors  an essay  in  pure 
philosophy (AT, l, p. 370).  Would Schuster agree with Descartes referring to 3

his  Dioptrics,  with  its  corpuscular-mechanistic  optical  theories,  mixed 
mathematics?  —And his  Meteors,  with  its  similar  analysis  of  the  rainbow, 
pure philosophy? Perhaps this  does not  matter;  my sense is  that  Schuster 
imposes “physico-mathematics” as an analytic category on Descartes. It is an 
actor’s category in an attenuated fashion, that is, in the sense that others use it 
at the time, not in the sense that Descartes would use it about himself.  But 4

given Schuster’s definition of “physico-mathematics,” it is also not clear that 
the others are using the concept in the way he defines it. For example, neither 
Beeckman nor Mersenne, who describe their own work in that fashion, may 
qualify  as  “physico-mathematicians”  in  Schuster’s  demarcation  of  the 
category. The case of the Compendium musicae might bring this out.  

Schuster  argues  that  the  Compendium  musicae  is  not  a  species  of 
physico-mathematics, but just old-fashioned mixed mathematics: “Descartes 
keeps the Compendium within the realm of mixed mathematics, rather than 
opening up this potentially physico-mathematical domain.”  Schuster knows 5

very well that music theory was part and parcel of Descartes’ and Beeckman’s 
pursuits  in  1618-1619,  along  with  hydrostatics,  free  fall,  navigation,  etc. 
Descartes wrote the Compendium at the end of 1618, while at Breda. He gave 
that monograph to Beeckman as a New Year’s present to honor his friend’s 
interest in music. A few months later he wrote to Beeckman, saying: “it was 
you alone who roused me from my indolence and forced me to recall  the 
learning that had almost escaped from my memory; when my mind strayed 
so far from serious pursuits, it was you who brought it back to the right path. 

 “Je propose à cet effet une méthode générale, laquelle véritablement je n'enseigne 3

pas, mais je tâche d'en donner des preuves par les trois traités suivants, que je joins 
au discours où j'en parle, ayant pour le premier un sujet mêlé de philosophie et de 
mathématique, pour le second, un tout pur de philosophie; et pour le 3ème, un tout 
pur de mathématique. » 
 ‘Physico-mathematics’ in single-quotes, as it were, in a Lakatosian fashion.4

 p. 103. Also: “Descartes’ Compendium of Music, also composed at this time, in close 5

connection with the tutelage of Beeckman, will not figure in our considerations. The 
simple reason is that the work is not a serious exercise in physico-mathematics, but, 
with  some  tiny  exceptions,  remained  firmly  within  the  traditional  conception  of 
mixed  mathematics,”  p.  20.  “The  Compendium  is  not  treated  in  this  chapter  on 
Descartes as a physico-mathematician for the simple reason that this early work of 
Descartes shows hardly any traits of physico-mathematics,  staying almost entirely 
within  the  realm  of  traditional  mixed  mathematics.  …  At  no  point  do  physico-
mathematical protocols of the sort we will unpack here make an appearance,” p. 103.
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Thus, if something comes out of my head that may perhaps not to be wholly 
disdained, you have the right to claim it all as your own,” (AT X 162-63). The 
letters from those years between Descartes and Beeckman are full of music 
theory, Beeckman posing questions to Descartes on the subject, as can be seen 
in the following extract from Descartes: “I received your letter, which I was 
expecting, and from the first glance I had the pleasure of seeing some notes 
on music. What clearer display could there be that you have not forgotten 
me? … As for your question, you resolve it yourself and it could not be done 
better. There is one thing, in my opinion, you have not sufficiently considered 
before writing, namely, that in a single voice all the jumps are made by exact 
consonances.”  In  fact,  the  entry  in  Beeckman’s  journal  entitled  Physico-6

mathematici  paucissimi  is  paired  with  an  entry  about  Descartes,  major  and 
minor chords, and consonances.  Again, it is not clear why Beeckman might 7

be  referring  to  himself  and  Descartes  as  physico-mathematicians;  one 
possibility  is  his  appreciation of  Descartes  as  someone,  as  de Buzon says, 
“who brings an experimental way of distinguishing the major third from the 
fourth,  and as  someone  who constructs  consonances  from the  continuous 
division  of  string  segment,  in  agreement  with  Beeckman’s  own theory  of 
vibration.”  The  claim  that  Beeckman  considered  physico-mathematics  to 8

encompass music theory and to include Descartes’ Compendium as a product 
of the same kind of investigation is at least plausible. The case for Mersenne 
thinking the same about physico-mathematics is  clear:  his Cogitata physico-
mathematica contains treatises on measures and weights, hydraulics, the art of 

 AT X, 151-53. The letter continues: “In fact, let note A be distant from note B by an 6

interval of a fifth. It will be necessarily distant from C by the space of a fourth and not 
perfect, but it will fall short by a schism, as is proved by the attached numbers; and if 
you use this, it will be easy to find the exact quantity of any kind of tone. And you 
ought not to say that there should rather be an imperfect fifth between A and D, so 
that AC is a true and accurate fourth; for a dissonance is best observed in tones that 
must be heard at the same time than in those heard successively. And in the latter, in 
my opinion, at least in vocal music and with mathematical elegance, one does not 
immediately come from the term of one consonance to another, but the passage is 
made  gently  by  every  interval  between  the  two;  this  would  prevent  one  from 
distinguishing an error as small as a schism. I remember having noted this in what I 
have written before about dissonances. If you look carefully there, as in the rest of my 
music, you will find mathematical demonstrations for all the points I made on the 
intervals of consonances, scales, and dissonances; but it is undigested, confused, and 
too briefly explained.”
 AT X, 52.Chordae majores, intactas minores et consonantes, tactae movent.  Observavit 7

RENATUS  Picto  cordas  testudinis  inferiores,  id  est  bassiores,  pulsas,  movere 
evidenter  ipsis  consonantes  acutiores;  acutioribus  verà  pulsis,  graviores  non  ita 
evidenter  moveri.  Quod infertur  ex  meis  upothesibus:  crassiores  enim  globi,  quos 
graves  soni  edunt,  majoribusque intervallis  jacti,  aptiores  sunt  tangere  fortiterque 
quiequam impellere (fol. 100v).
 De Buzon, Roux and Garber ed., p. 144; also p. 160. 8
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navigation  and  hydrostatics,  musical  theory  and  practice,  mechanics,  and 
ballistics.

I  freely  admit  that  I  do  not  understand  Beeckman,  Descartes,  and 
Mersenne’s  interests  in  music  theory;  perhaps  their  investigations  are  not 
properly causal and corpuscularian, but they seem to consider them as a part 
of  physico-mathematics.  I  am reminded of  the  first  English  translation  of 
Descartes’  Compendium  in  1653;  the  Epistle  to  the  reader  reveals  another 
reason at least for the seventeenth-century English interest in musical theory, 
one equally opaque to me, namely, its connection with magic: “[The author] 
must be so far as a Magician, as to excite Wonder, with reducing into Practice 
the Thaumaturgical, or admirable Secrets of Musick: I meane the Sympathies 
and  Antipathies  betwixt  Consounds  and  Dissounds;  the  Medico-magical 
Virtues of Harmonious notes (instanced in the Cure of Sauls Melancholy fitts, 
and  of  the  prodigious  Venome  of  the  Tarantula,  etc.)  …;  the  Model  of 
Autophonous,  or  speaking  Statues;  and  finally,  the  Cryptological  Musick, 
whereby the secret  Conceptions of  the mind may be,  by the Language of 
inarticulate Sounds, communicated to a Friend, at a good distance.”

I  am  likewise  puzzled  about  Schuster’s  definition  of  mixed 
mathematics.  Schuster  properly  refers  to  Aristotle  for  the  origin  of  the 
distinction: “The term “mixed mathematics” had been framed by Aristotle to 
refer  to  a  group  of  disciplines  intermediate  between  natural  philosophy, 
which dealt with those things that change and exist independently of us, and 
mathematics, which deals with those things that do not change but have no 
existence independently of us, since numbers and geometrical figures have 
(contra Plato) an existence only in our minds,” (p. 6). He then brings the term 
into the seventeenth century by providing the late scholastic implications of 
Aristotle’s  doctrine:  “Impressed  by  the  clarity  and  rigor  of  mathematics, 
including practical and mixed mathematics, [Descartes] was also aware (1) 
that in Aristotelianism no proper explanations, those dealing with matter and 
cause, could be formulated in mathematical terms; and, (2) that the mixed 
mathematical disciplines were given a subordinate and non-explanatory role 
in the accepted Neo-Scholastic map of the domain of natural philosophizing,” 
(p. 34). All of this is surely right for Thomist scholastics, but, I would argue, 
there are many variants to the view of the relation between mathematics and 
natural  philosophy, and some of these might possibly blur any distinction 
between the mixed science and physico-mathematics. A more Augustinian-
Platonic (though still scholastic) variant about the classification of the sciences 
and  the  status  of  mathematics  can  be  found  in  the  works  of  Robert 
Grosseteste and Roger Bacon. While agreeing with the basic intuition that the 
higher sciences provide the reason for the lower sciences (the subalternated 
sciences), Grosseteste disagrees about the status of the composite sciences. He 
argues that composite sciences have an additional nature about which the 
higher sciences say nothing; ultimately, he asserts that only mathematics can 
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provide  the  reason  for  a  subalternated  science,  and  even  for  natural 
philosophy. Roger Bacon follows him in this.  In the Opus Majus and Opus 
Tertium,  Bacon  details  a  view  of  human  knowledge  as  a  hierarchy  of 
knowledge in which mathematics is antecedent to natural philosophy and to 
metaphysics: "Without mathematics no science can be had."  This looks like 9

the forerunner of the mathematization of nature. But perhaps this view was 
not available as a standard option in the seventeenth-century.

The Jesuit doctrine of the utility of mathematics does look more like 
what  Schuster  sketches.  Ludovico  Carbone,  for  example,  details  eleven 
doubts about the mathematical sciences. Some of these doubts concern the 
type  of  abstraction  characteristic  of  mathematics:  mathematicians  consider 
bare  quantity  without  any  connection  to  substance;  the  intelligible  matter 
they arrive at when they set aside sensible matter is merely fictive and cannot 
be defined in terms of true genus and difference; they abstract from being and 
the good; they abstract from motion and the natural forces that produce it; 
and they abstract from all kinds of causes and so cannot use causal reasoning 
in  any  of  their  demonstrations  (Carbone  1599,  pp.  240-43).  One  can  find 
analogous doctrines in Jesuits such as Benito Pereira. 

It is against this background that the Collegio Romano mathematician 
Christopher  Clavius  proposed  his  reform  of  mathematics,  arguing  its 
importance to natural philosophy. In an essay for the Jesuits on the teaching 
of  mathematical  disciplines  he  wrote:  “Physics  cannot  be  understood 
correctly without [the mathematical disciplines], especially what pertains to 
that  part  concerning  the  number  and  motion  of  the  celestial  orbs,  of  the 
multitude of  intelligences,  of  the  effect  of  the  stars,  which depend on the 
various conjunctions, oppositions, and other distances between them, of the 
division of  continuous quantities  to  infinity,  of  the  tides,  of  the  winds,  of 
cornets,  the  rainbow,  halos,  and  other  meteorological  matters,  of  the 
proportion of motions, qualities, actions, passions, reactions, etc., concerning 
which the calculatores wrote much” (Clavius 1901, p. 472). Similarly, Clavius 
disputed  the  common  opinions  that  the  mathematical  sciences  were  too 
abstract and fictive. In the same work, he wrote: “It will contribute much to 
this if the teachers of philosophy abstained from those questions which do 
not help in the understanding of natural things and very much detract from 
the authority of mathematical disciplines in the eyes of the students, such as 
those in which they teach that mathematical sciences are not sciences, do not 
have demonstrations, abstract from being and the good, etc.” (Clavius 1901, 
p. 471). Obviously Clavius has in mind the kind of views represented by his 
contemporaries such as Carbone. While Clavius’ positive doctrine about the 
mixed sciences is not fully revealed, one only has to read his most famous 

 Opus tertium, in Bacon 1859, p 35; and also Bacon 1928, l, p. 109. For an account of 9

the fortunes of the concept of “composite sciences,” see Livesay 1990. 
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work, Sphaera, to see that his heavenly spheres are three-dimensional or solid, 
and that he thinks his eccentrics and epicycles as real. In the last edition of the 
textbook,  Clavius  even  calls  for  a  reworking  of  the  arrangement  of  the 
celestial orbs in order to save the Galilean novel phenomena. Thus, it is not 
clear  that  Clavius  and other  mixed scientists  at  the  time considered their 
discipline as “abstracted from all kinds of causes.” 

The  demarcation  between  the  mixed  sciences  and  physico-
mathematics in general  does not seem so clear cut to me. One might also 
adopt  de  Buzon’s  opinion  that  when  Beeckman  calls  people  physico-
mathematicians, it involves a “way of harmonizing mathematics and physics, 
and, in a more particular way,  on the ways in which they agree with the 
small number of philosophical theses that he considers his own and to which 
he returns again and again,” (Roux and Garber ed., p. 144; p. 159); one may 
then emphasize that these theses are heterogeneous and include music theory. 
As de Buzon also says, when Beeckman contrasts his physico-mathematical 
method and those of Bacon and Stevin, he writes that they do not have the 
right the right proportion or mix of methamatics and physics, since Stevin is 
said to be too mathematical and rarely concerned with physics and Bacon not 
mathematical enough (when dealing with the octave in music theory). 

Descartes’  vocabulary  does  include  mathesis  pura  and  mathesis 
universalis.  The references to mathesis  pura  are mostly clustered around the 
end  of  Meditations  V  and  VI  (AT  VII,  71,  74,  and  80)  together  with  the 
discussions about these doctrines in Objections V by Gassendi and Descartes’ 
Replies (Rochot ed., 474-75, 518-519 and 522-523). Descartes’ phrase concerns 
the  object  of  pure  mathematics  (purae  Matheseos  objectum);  Gassendi 
complains that these objects, such as the point, line, surface, and indivisibles 
cannot have real existence, and Descartes replies that, if this were true, there 
has never existed any triangle nor anything that we conceive as belonging to 
the essence of the triangle or other geometrical figure, if these essences were 
never  derived  from  something  existent.  Interestingly,  these  passages  are 
translated in the Méditations by the phrase  “l’object des demonstrations de 
Geometrie,”  providing a rough equivalency. Still, in the letter to Clerselier 10

that takes the place of Objections V, the term used is “pures mathematiques,” 
both in the quoted objection and in Descartes’ reply to it (AT IXa, 212-213). 
Moreover,  the Latin phrase has a few earlier occurrences,  in letters to and 
from Ciermans (AT II, 56, 71), and even a single occasion in Rule 6 (AT X, 
385). This gives de Buzon plenty of materials for his analyses of the object of 
mathesis  pura,  comparing  the  Cartesian  position  with  the  tradition  in 
mathematics, in the Meditations and elsewhere, but also contrasting mathesis 
pura with mathesis universalis (pp. 19-22 and elsewhere); as he says: “Descartes 

 Also “l’objet  aux demonstrations des  Geometres,”  and “l’objet  de la  Geometrie 10

speculative,” (AT IXa, 56, 57, 63),
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puts himself  into two relatively distinct  traditions,  with each of these two 
concepts,  but  clearly  advances  beyond  their  constraints.  Before  Descartes, 
mathesis  universalis  and  mathesis  pura  et  abstracta  do not  refer  to  the  same 
object,” (pp. 20-21). 

In contrast, mathesis universalis does not play a great role in Descartes’ 
vocabulary; as far as I can tell, it occurs only in the notorious second part of 
Rule  4,  about  method.  De  Buzon,  like  Schuster,  distinguishes  it  from  the 
project, that is,  the method, of the Rules. As de Buzon represents Schuster, 
mathesis universalis is a youthful dream, from circa 1619, which is replaced by 
universal method, circa 1628.  De Buzon’s analysis is that the two halves of 11

Rule  4  are  two different  project,  mathesis  universalis  being  concerned with 
order and measure, while the method of the Rules is concerned with order (p. 
71, citing AT X, 451). He concludes that the role played by mathesis universalis 
for Descartes is that of a philosophical foundation for mathematics (p. 72) and 
supports  it  by  discussing  van  Schooten’s  work  on  universal  mathematics 
based on Descartes’ Geometry (Principia matheseos universalis seu introductio ad 
cartesianae geometricam methodum). This allows de Buzon to put aside mathesis 
universalis  and  to  consider  again  the  role  of  mathesis  pura  in  Cartesian 
philosophy, namely, assertions Descartes makes that “his physics is nothing 
other  than  geometry,”  and  that  he  has  “reduced  physics  to  the  laws  of 12

mathematics,”  having also  claimed that  his  metaphysical  demonstrations 13

are  more  certain  than  geometrical  demonstrations  (AT  I,  145).  De  Buzon 
accomplishes  this  by  considering  the  object  of  pure  mathematics  in  the 
Meditations and then by giving an analysis of mathematics in the Principles. 

In Principles, Part II (art. 64), Descartes says: “The only principles I accept 
or  desire  in  physics  are  those  of  geometry or  abstract  mathematics,  because  these 
explain all natural phenomena and enable us to provide certain demonstrations of 
them.”  What the text of the article explains is that Descartes recognizes “no 14

 Indeed Schuster still holds that mathesis Universalis is the older project. Knowing 11

that the Cambridge manuscript is missing the second part of Rule 4, he conjectures 
that  “The abridged Cambridge ms.  looks  to  be  a  version concocted as  a  holding 
action,  after  the  discovery  of  the  law  of  refraction  in  1626  and  before  the  final 
abandonment of the project in 1628. The ms. seems to have been sculpted to avoid 
overt revelation of the obvious difficulties arising from rules 17–22, … so that it might 
seem to a reader that the project was still on course” (p. 389). Serjeantson is working 
on the hypothesis that the Cambridge ms is the older version and that Rule 4b is a 
later addition, which would support de Buzon’s position.

 To Mersenne, 27 July 1638, AT II, p. 268.12

 To Mersenne, 11 March 1640, AT III, p. 39.13

 AT VII, 78, IX, 101. The French version is almost the same: “I do not accept any 14

principles in physics that are not also accepted in mathematics, so that I may prove 
by  demonstration  everything  I  would  deduce  from  them;  these  principles  are 
sufficient, inasmuch as all natural phenomena can be explained by means of them.”
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matter  in  corporeal  things  apart  from  what  can  be  divided,  shaped,  and 
moved in all sorts of ways, that is, the one the geometers call quantity”—that 
“he  considers  in  such  matter  only  its  divisions,  shapes,  and  motions”— 
because he does not want to admit anything as true “other than what has 
been deduced from <these> indubitable common notions so evidently that it 
can stand for a mathematical demonstration.” Descartes ends his article by 
asserting: “since all natural phenomena can be explained in this way, I do not 
think that any other principles are either admissible or desirable in physics 
<than the ones that  are  here explained>.” It  is  important  to  note  that  the 
properties of matter that Descartes accepts, the divisions, shapes, and motion 
of  corporeal  things,  are  not  accepted  because  they  are  geometrical  or 
mathematical,  but  because  they  are  the  modes  of  extension  that  can  be 
distinctly known. In Part I of the Principles, that is, the “metaphysical” portion 
of the Principles, representing the Meditations, Descartes asserts that extended 
substance can be clearly and distinctly understood as constituting the nature 
of body  and that extension as a mode of substance can be no less clearly and 15

distinctly understood as substance itself.  Descartes then lists the properties 16

or attributes of extension as their shapes, the situation of their parts, and their 
motions.  It  happens  that  these  properties  are  what  “the  geometers  call 17

quantity.” But that’s because mathematicians rely on some of the same clear 
and  distinct  perceptions  as  natural  philosophers  do.  Descartes  roots  his 
physics  in  a  metaphysics  that  produces  a  physics  that  looks  the  same as 
mathematics, not because it is rooted in mathematics, but because it is rooted 
in a metaphysics of clear and distinct ideas, as is mathematics.  Thus, unlike 18

Grosseteste  and  Bacon,  Descartes  does  not  accept  mathematics  as  the 
foundation for knowledge underlying both physics and metaphysics.

 Principles I, art. 63.15

 Principles I, art. 64.16

 Principles I, art. 65.17

 Let  me  put  the  same  point  somewhat  differently.  Descartes  is  no  atomist,  but 18

supposing he was, he would refer all  natural phenomena to his two fundamental 
principles, atoms and the void. The properties of bodies then would be “what the 
geometers call quantity,” namely, size, shape, and motion.
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This is how Descartes was understood by the Cartesians. Régis has an 
exemplary  exposition  of  this,  delineating  carefully  among  metaphysics, 
mathematics, and physics:19

Metaphysics not only serves the soul to make itself known to itself, it is also 
necessary  for  it  in  order  to  know  things  outside  it,  all  natural  sciences 
depending on metaphysics: Mathematics, Physics, and Morals are founded 
on its principles. In fact, if Geometers are certain that the three angles of a 
triangle  are  equal  to  two  right  angles,  they  received  this  certainty  from 
Metaphysics, which has taught them that everything they conceive clearly is 
true and that it is so because all their ideas must have an exemplary cause 
that contains formally all the properties these ideas represent. If Physicists are 
certain  that  extended  substance  exists  and  that  it  is  divided  into  several 
bodies, they know this through Metaphysics, which teaches them not only 
that the idea they have of extension must have an exemplary cause, which 
can only be extension itself, but also that the different sensations they have 

 As does Le Grand. On the standard question of the certainty of natural philosophy 19

(what  he  also  calls  physiology),  Le  Grand proceeds  very  much in  the  spirit  of  a 
scholastic, substituting Cartesian terminology and doctrines. The usual objection to 
natural philosophy being a science is that it treats material things as changeable this 
seems inconsistent with the notion of science as certain and perpetual knowledge. Le 
Grand’s answer is that: “Nevertheless we must say, that Natural Philosophy is indeed a 
Science, because the Nature of a Science is not consider’d with respect to the things it 
treats  of,  but  according to  its  Axioms  of  an undoubted Eternal  Truth.  For  tho’  the 
things which Physiology handles, be changeable; yet the Judgments we make of them 
are  stable  and firm;  and consequently  the  Truth  we have  of  them is  Eternal  and 
unchangeable.” (Entire  Body of  Philosophy  I,  p.  92).  Le Grand gives as examples of 
these  indubitable  and  constant  truths  propositions  such  as  “all  that  is  bodily  is 
changeable”  and  “every  mixed  body  is  dissoluble.”  In  this  way,  he  rejoins  here 
Descartes’ view from in the end of Principles, Part II: “Forasmuch as every Science 
hath a Subject, about which it is conversant, and to which, whatsoever is handled in 
the same may be attributed either as Principles,  Parts  or Affections,  we say that the 
Material  Subjects  of  Physiology,  are  natural  things,  and  that  Magnitudes,  Figures, 
Situation,  Motion,  and Rest  are the Formal  Subject  of  it;  …. Wherefore,  if  a  Natural 
Philosopher considers nothing in matter besides these Divisions, Figures and Motions, 
and admit nothing for Truth concerning them, which is not evidently deducible from 
common Notions, whose Truth  is unquestionable, it is altogether manifest, that no 
other Principles are to be looked for in Natural Philosophy, than in Geometry or abstract 
Mathematicks; and consequently that we may have as well Demonstrations of Natural 
Things, as of Mathematical,” (I, p. 92).
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must have diverse efficient causes that correspond to them and can only be 
the particular bodies that have resulted from the division of matter.  20

In the end, we don’t really have an instance of the mathematization of nature, 
but  of  the metaphysicalization of  mathematics.  We need to put  Descartes’ 
metaphysical mathematics alongside Descartes’ metaphysical physics.

 Régis, Système général, p. 64: “La Metaphysique ne sert pas seulement à l’ame pour 20

se connoitre elle-même, elle luy est encore necessaire pour commoitre les choses qui 
sont  hors  d’elle,  toutes  les  Sciences  naturelles  dependent  de  la  Metaphysique;  la 
Mathematique, la Physique et la Morale sont fondés sur ses principes: En effect, si les 
Geometres sont assurez que les trois angles d’un triangle sont égaux à deux droits, ils 
ont receu cette certitude de la Metaphysique, qui leur a enseigné que tout ce qu’ils 
conçoivent clairement est vray, et qu’il  est tel,  parce que toutes leur idées doivent 
avoir une cause exemplaire qui contient formellement toutes les les proprietez que 
ces idées representent. Si les Physiciens sont assurez que la substance étendue existe 
et qu’elle est divisée en plusieur corps, ils sçavent cela par la Metaphysique, qui leur 
apprend,  non  seulement  que  l’idée  qu’ils  ont  de  l’étendue,  doit  avoir  une  cause 
exemplaire, qui ne peut estre que l’étendue même; mais encore que les differentes 
sensations  qu’ils  ont,  doivent  avoir  des  causes  efficienttes  diverses  qui  leur 
repondent, et qui ne peuvent estre que les corps particuliers qui ont resulté de la 
division de la Matiere.”

!11


