Introduction



My chief aim in the present study is to determine and explicate the meaning (or meanings) Descartes associates with the terms “a priori” and “a posteriori” and explore its (or their) import for relevant aspects of Descartesʼ overall philosophical and/or scientific stance. It has been acknowledged by several specialists in the field that while Descartesʼ usage of the pair of terms in question is at odds with the now current Kantian meaning of the a priori–a posteriori distinction, the bulk of evidence points towards the fact that Descartes’ usage does not square well, despite superficial verbal similarities, with the standard Aristotelian-scholastic notion either.[footnoteRef:1] However, there is as yet little if any agreement, among those who grant or at least consider the existence of these discrepancies, as to the exact positive meaning Descartes wished to associate with the terms in question and thus, by the same token, as to the exact nature of Descartesʼ departure from the Aristotelian conception[footnoteRef:2] and thus to the relationship of Descartesʼ and Kantʼs views on this score. In view of this, I wish to offer my own suggestions on at least some of these difficult interpretative issues. [1:  At least Stephen Gaukroger, Cartesian Logic: An Essay on Descartes’s Conception of Inference (Oxford: Oxford University Press, 1989), 99–102 and Roger Florka, Descartesʼs Metaphysical Reasoning (New York: Routledge, 2001), 69–89 and 109–17 are crystal clear on this negative point.]  [2:  Besides the two authors mentioned in the previous footnote, the suggestions of Benoît Timmermans, “The Originality of Descartesʼs Conception of Analysis as Discovery,” Journal of the History of Ideas 60, no. 3 (1999), 433–47 are worth noting.] 

It should become clear in the course of the present study that the topic is of considerable interest both to those active in the interpretation of Descartesʼ thought and those engaged in the history of philosophy from Aristotelian scholasticism to Kant. As to the former field, we shall see that our questions bear directly, among other things, upon the nature of the method Descartes claims to have discovered and employed in developing his mature metaphysics, physics, and all the other branches of the allegedly unitary scientia; and as to the latter, the answers to our questions might help, in the long run, to shed some light upon the challenging and strangely neglected question of why Kant decided to employ the a priori–a posteriori distinction in a way which diverges so dramatically from the meaning so well established in the long Aristotelian-scholastic tradition known to him. Yet it is, of course, one thing to ask what Descartes might have meant by the terms “a priori” and “a posteriori”, and quite another to ask what if anything about Descartesʼ use of these terms actually moved Kant to employ them in the way that he did; and the responses to each of these questions are by no means bound to be coextensive. At any rate, it is solely the former of these queries that I intend to tackle directly in the present study. The latter question is to be understood as acting merely as the chief motivational goal of the entire enterprise: I do not pretend to be in a position to answer it positively even should I succeed in answering the former.
There are fifteen occurrences of the terms “a priori” and/or “a posteriori” in Descartesʼ extant corpus.[footnoteRef:3] Even a brief initial survey reveals that Descartes prima facie employs the terms in a considerably uniform manner: as adjectives or adverbs, respectively, the terms in question modify most frequently (manners of) demonstration,[footnoteRef:4] and occasionally also (manners of) reasoning, proof, explication, deduction, investigation, and (the process of) cognition.[footnoteRef:5] It is the last item of this cluster in terms of which Descartesʼ usage of the a priori–a posteriori pair can be rendered unified in a certain important respect: the general context is clearly that of gaining a (presumably somehow specific sort of) cognition (connoissance, cognitio); and the other terms of the cluster denote various aspects or moments or kinds of the corresponding cognitive operations or processes. [3:  Viz. Mers., AT I, 250–51; 489–90; AT II, 31; 432–33; AT III, 82; a Plempius, AT I, 476; au P. Vatier, AT I, 563; a M. de Beaune, AT II, 514; Hyp., AT III, 422–23; a Regius, AT III, 505–506; a Boswell(?), AT IV, 689; Burm., AT V, 153; Resp. 2, AT VII, 155–57; Resp. 5, 358; Le Monde, AT XI, 47.]  [4:  AT I, 476, AT III, 422: demonstrare; AT I, 489: façon de demonstrer; AT I, 563, AT II, 31, AT XI, 47: demonstration(s); AT III, 505: rationes, siue demonstrationes; AT VII, 155–56: rationes demonstrandi.]  [5:  AT III, 82: raison; 505: rationes, siue demonstrationes; AT V, 153: argumentum; AT IV, 689: probatio; AT I, 476: explicatio; AT II, 514: deduction; AT VII, 358: investigatio; AT I, 250–51: connoissance; AT II, 433, AT XI, 47: connoistre.] 

It will soon become clear that the specific sort of cognition with which Descartes is properly concerned in the contexts in which the a priori–a posteriori pair enters on stage is what he generally calls scientia, i.e. the cognition that provides for certain, evident, and true judgments, or else for a more or less complex system of such judgments.[footnoteRef:6] Thus it sounds a reasonable point of departure to take the a priori and the a posteriori in Descartes, as regards their general function, as modifying (either in the process sense or in the product sense) various ways of gaining scientific cognition, and by analogy the resulting product, viz. a gained scientia itself. [6:  Such a general notion of scientia comes out particularly distinctly in Reg. I–IV. See especially Reg. II, AT X, 362: “Omnis scientia est cognitio certa & evidens .... Atque ita per hanc propositionem rejicimus illas omnes probabiles tantùm cognitiones, nec nisi perfectè cognitis, & de quibus dubitari non potest, statuimus esse credendum.”] 

Unfortunately, the situation is much less straightforward with regard to the question of the very meaning of the a priori–a posteriori pair in Descartes. This is above all due to two closely interconnected facts. Firstly, while Descartes’ usage is thematically and functionally unified in the general way we have just indicated, he employs the terms in question in very different cognitive fields, most importantly in mathematical, physical,[footnoteRef:7] and metaphysical contexts; and it is far from clear that enough common ground could be extracted from these diverse fields to keep the meaning of the a priori and/or the a posteriori one and the same when passing from one field to another. Secondly, at least two distinct intellectual strains seem to lie in the background of Descartesʼ notion(s) of the a priori and the a posteriori, viz. the Aristotelian conception of scientific reasoning on the one hand, and, on the other hand, the mathematical strains involving an ancient tradition of mathematical analysis and modern conceptions of algebra. While it shall turn out clear enough that each of these strains undergoes certain significant transformations in Descartesʼ hands and that Descartes wishes both of them somehow to interplay in the relevant contexts, it shall turn out far from clear, once again, how exactly he thought this could work and what consequences are to be drawn with regard to the meaning(s) of the a priori and the a posteriori. [7:  By physics (and its grammatical kin) I will henceforth refer to what Descartes himself normally calls Physique or Physica, i.e., roughly, (i) to Descartesʼ fundamental investigation of material reality with respect to motion and rest to be found above all in the bulk of Princ. II and in certain portions of Le Monde, and (ii) to Descartesʼ employment of the results of (i) in explaining various material phenomena which can be found above all in the bulk of Princ. III and IV, in La Dioptrique and in Les Meteores. Roughly speaking, an essential contrast between Descartes’ physics on the one hand and, on the other, mathematics as practiced by him is drawn by Descartes in metaphysical terms; as he puts it in Burm., AT V, 160, “differentia [inter objectum Matheseos et objectum Physices] in eo solùm est, quod Physica considerat objectum suum <non solùm tanquam> verum et reale ens sed tanquam actu et quâ tale existens, Mathesis autem solùm quâ possibile, et quod in spatio actu non existit, at existere tamen potest” (“non solùm tanquam” is a plausible conjecture by the AT editors).] 

As I see it, the former worry can only be addressed appropriately if it is clarified how Descartes actually proceeds, in relevant respects, in mathematics, physics and metaphysics respectively and also if the latter complication concerning the indicated interplay between the two historical strains is addressed in some detail. In view of the overwhelming complexities which the topic as a whole eventually brings about, and for reasons of space, I deliberately limit myself to the latter of the two aforementioned tasks. This, of course, is likely to amount to the most significant limitation to the present study. Furthermore, before I set out to unravel the conundrums in which the complexities of the relevant tasks are likely to result, it is necessary to outline the essentials of Descartesʼ general conception of those matters to which, arguably, he ascribes the characterization of a priori: that is to say, scientific knowledge (scientia), and even more generally, cognition.
The structure of the study is thus roughly as follows. Assuming that for Descartes the a priori has to do with gaining a specific kind of cognition, namely the so-called scientia, the task of Chapter One is to discuss Descartesʼ general conception of cognition, explain the sense in which scientia counts as a privileged kind of cognition and secure the possibility of scientia in view of Descartesʼ own commitments. The aim of Chapter Two is to discuss the human cognitive faculties that to Descartes are capable of and responsible for the scientiae in the sense specified in the previous chapter, and to consider how those faculties are put to work to bring about scientiae. Chapter Three pursues a salient strain that is arguably at work in the constitution of the meaning Descartes associates with the term “a priori”, namely deployment of a method derived from his re-interpretation and extension of analysis as a heuristic procedure in mathematics. In Chapter Four I try to provide a general account of how the method of analysis based upon the algebraic paradigm is supposed to be put to work in Descartes. Finally, the aim of Chapter Five is to integrate into the meaning of the terms “a priori” and “a posteriori”, as it will have issued from previous chapters, the causal strata of the Aristotelian meaning of the a priori–a posteriori distinction.

CHAPTER THREE
THE A PRIORI IN DESCARTES: 
THE MATHEMATICAL LINE

[bookmark: _GoBack]The time has come now to take up the central task of the present study, viz. to determine and explicate the meaning(s) Descartes associates with the term “a priori”. As indicated in the Introduction, I assumed that the term “a priori” properly characterizes, in Descartesʼ hands, cognitive operations or processes the proper result of which is scientia in the sense thoroughly clarified and discussed in the previous chapters; and we are in a position by now not only to verify this assumption but also to make use of the connection between scientia and the a priori in determining and clarifying the content Descartes is likely to associate with this term. It was also stated in the Introduction that Descartes seems to draw upon two distinct intellectual strains when employing the a priori–a posteriori pair in his writings, namely the mathematical strains that include a Classical tradition of mathematical analysis with modern developments in algebra on the one hand, and the Aristotelian conception of scientific reasoning on the other; and that the complex and challenging question of the relations and respective rôles of both those strains in the constitution of Descartesʼ conception of the a priori and the a posteriori is far from resolved in any consensual way. This and the following chapter are devoted to the mathematical strains, which I take as more fundamental and dominant in Descartesʼ thinking on the issue. The Aristotelian part will be taken up in ch. 5.
3.1 Links to Mathematical Contexts
The most comprehensive passage that can plausibly be interpreted as pointing towards reading the a priori–a posteriori pair along distinctively mathematical lines is the Latin version of a well-known passage from Resp. 2, in which Descartes (prompted by a proposal to set out his reasoning in the Meditationes more geometrico)[footnoteRef:8] discusses what he calls the modus scribendi geometricus in the context of assessing the prospects of its application to matters metaphysical. It is worth quoting at length:[footnoteRef:9] [8:  Obj. 2, AT VII, 128: “Quamobrem fuerit operæ pretium, si ad tuarum solutionum calcem, quibusdam defînitionibus, postulatis & axiomatibus præmissis, rem totam more geometrico, in quo tantopere versatus es, concludas, ut unico velut intuitu lectoris cujuscunque animum expleas, ac ipso numine divino perfundas.”]  [9:  I deliberately ignore, for the time being, Clerselier’s French translation, authorized by Descartes, of the quoted passage. This is because in a somewhat partisan manner Clerselier seems to force the meaning of a priori and a posteriori in the present passage into the distinctively Aristotelian usage which will not be taken up until ch. 5. I postpone the discussion of this important complication until then.] 


Duas res in modo scribendi geometrico distinguo, ordinem scilicet, & rationem demonstrandi.
Ordo in eo tantùm consistit, quòd ea, quæ prima proponuntur, absque ullâ sequentium ope debeant cognosci, & reliqua deinde omnia ita disponi, ut ex præcedentibus solis demonstrentur. ...
Demonstrandi autem ratio duplex est, alia scilicet per analysim, alia per synthesim.
Analysis veram viam ostendit per quam res methodice & tanquam a priori inventa est, adeo ut, si lector illam sequi velit atque ad omnia satis attendere, rem non minus perfecte intelliget suamque reddet, quàm si ipsemet illam invenisset. Nihil autem habet, quo lectorem minus attentum aut repugnantem ad credendum impellat; nam si vel minimum quid ex iis quæ proponit non advertatur, ejus conclusionum necessitas non apparet ....
Synthesis è contra per viam oppositam & tanquam a posteriori quæsitam (etsi sæpe ipsa probatio fit in hac magis a priori quàm in illâ) clare quidem id quod conclusum est demonstrat, utiturque longâ definitionum, petitionum, axiomatum, theorematum, & problematum serie, ut si quid ipsi ex consequentibus negetur, id in antecedentibus contineri statim ostendat, sicque a lectore, quantumvis repugnante ac pertinaci, assensionem extorqueat; sed non ut altera satisfacit, nec discere cupientium animos explet, quia modum quo res fuit inventa non docet.
Hac solâ Geometræ veteres in scriptis suis uti solebant, non quòd aliam plane ignorarent, sed, quantum judico, quia ipsam tanti faciebant, ut sibi solis tanquam arcanum quid reservarent.
Ego verò solam Analysim, quæ vera & optima via est ad docendum, in Meditationibus meis sum sequutus; sed quantum ad Synthesim, quæ procul dubio ea est quam hîc a me requiritis, etsi in rebus Geometricis aptissime post Analysim ponatur, non tamen ad has Metaphysicas tam commode potest applicari.
Hæc enim differentia est, quòd primæ notiones, quæ ad res Geometricas demonstrandas præsupponuntur, cum sensuum usu convenientes, facile a quibuslibet admittantur. Ideoque nulla est ibi difficultas, nisi in consequentiis rite deducendis; quod a quibuslibet etiam minus attentis fieri potest, modò tantùm præcedentium recordentur ....
Contrà verò in his Metaphysicis de nullâ re magis laboratur, quàm de primis notionibus clare & distincte percipiendis (AT VII, 155–157; my emphases).

This passage is by far the most informative single direct source of how the a priori–a posteriori pair is to be understood from Descartesʼ perspective. Descartes trades here on the distinction a priori–a posteriori in his attempt at delineation of the difference between two demonstrandi rationes which he calls analysis and synthesis, respectively, and he seems to intend the exposition to be considerably general since he apparently intends the distinction in question to apply equally at least in the fields of metaphysics and mathematics.[footnoteRef:10] [10:  The moment of ordo as treated here, i.e. as described in terms of relations of epistemic dependence, seems to have in itself no substantial bearing on our present question. This is because presumably both analysis and synthesis are to observe the mentioned requirements of order lest they fail to count as the geometrical rationes in the first place.] 

To be sure, several apparently difficult questions of interpretation emerge at first glance from the very start. For instance, Descartes qualifies both aforementioned terms with tanquam, an adverb which in his hands usually signals either that he wishes to shift the established meaning of a given term, or else that he does not understand the term literally. Moreover, with regard to synthesis the situation is somewhat perplexing as Descartes mentions both a priori and a posteriori in connection with this demonstrandi ratio in a way which is anything but clear. However, putting these complications to one side for the present,[footnoteRef:11] a few tolerably determinate features, however general and rudimentary, can be discerned in Descartesʼ statements concerning the relations between both rationes demonstrandi on the one hand and the a priori–a posteriori pair on the other hand, once we focus on the analytic demonstrative procedure. Firstly, analysis as a general ratio demonstrandi is unambiguously associated exclusively with the a priori characterization, so that it seems to hold minimally that (x is discovered by way of analysis  x is cognized a priori). Secondly, the a priori character of the cognitions gained by way of analysis seems to be somehow associated with the analytical procedure being suited, unlike synthesis, to discoveries or inventions in a methodical way as understood by Descartes, i.e. with its being identified with the right methodical procedure in the régime of discovery, so that it seems to hold that (x is discovered by the right method  x is discovered by way of analysis). Thirdly, while Descartes states unambiguously that synthesis is to take as its starting point what he calls primæ notiones (and what we treated in the previous chapter under the name of simple natures), he implies quite clearly that one of the moments of the analytic search performance is to establish—by way of discovery, sometimes at least—a cognition of those very same primæ notiones or simple natures, the cognition of which, as we already know, cannot but amount to scientia once at all achieved. [11:  I discuss them in ch. 5.] 

In view of the overall situation thus surveyed, it seems advisable to focus first on the apparently more clear-cut connections between analysis and the a priori in addressing the declared central task of the present study, and to integrate the interpretation of the a posteriori and/or synthesis only thereafter, perhaps—presumably—by way of extrapolation. This is the interim basic strategy I adopt for the present chapter and indeed—for reasons that shall emerge in the course of my argument—throughout the rest of the book.
In view of all this, what the present passage suggests with regard to our central task—determining the meaning(s) of the a priori–a posteriori pair—is that first of all we must clarify, according to Descartes, (i) of what the procedure of analysis properly consists, (ii) in which sense analysis, in this meaning, deserves the title of the true method of discovery, and (iii) what exactly is the rôle that the simple natures are supposed to play in the constitution of the analytical method of discovery.
Now I submit (in accord with numerous commentators) that it is the distinctively mathematical contexts that provide the most promising interpretative keys with regard to all these tasks. The present passage alone could scarcely warrant such a strong interpretative suggestion, to be sure: all it indicates in this respect is that (a) the procedures of analysis and synthesis, and by implication the characterizations of a priori and a posteriori, from Descartes’ standpoint are also applicable in the domain of geometry, and (b) that both procedures in question were already in use by certain Geometræ veteres (though they are said to have kept analysis “tanquam arcanum quid”). Yet these vague hints can assist in establishing the sought-after links in a much stronger way once they are supplied with certain other passages in Descartesʼ writings, for these supplementary passages help to establish the following points: (1) Descartes considered mathematics (of a certain cast, to be specified) as not just one among several domains in which analysis, as the right method of discovery, could and should be put to use but even as providing the best paradigm of how the method of analysis should be employed in any domain whatsoever, the paradigm which should allow, by extrapolation, for derivation of the methods of investigation in the other domains. (2) The attributes of methodical procedure and of analytical procedure, and a priori and a posteriori as designations of the results of those procedures, are employed by Descartes in purely mathematical contexts in the same way as they are employed by him more generally in the quoted piece of Resp. 2. (3) By the Geometræ veteres Descartes means most probably the thinkers of the “golden era” of ancient Greek mathematics whose achievements are collected and developed above all in the Mathematicæ Collectiones of Pappus of Alexandria; and Descartes acknowledges affinities and some continuity between Pappusʼ account and Diophantusʼ employment of a mathematical method of analysis on the one hand and his own general account of analysis on the other. Finally, (4) Descartes interprets certain developments in algebra in the sixteenth and early seventeenth centuries as motivated by attempts to revive Classical analytical practices in mathematics and was prepared to avail himself of these developments to attain his own conception of the general method of analysis.
In view of these clues in combination with the exposition in Resp. 2, the claim that the methods of analysis and synthesis as understood by Descartes have mathematical grounds begins to chime more plausibly and it is likely that a detailed explication and establishment of the interrelations between the four above points, together with the exposition in Resp. 2, will in the long run provide some distinctive content to Descartesʼ terms “a priori” and “a posteriori”. In any case, the four points are to be established first. Let us now turn to this preliminary task.
3.1.1 Mathematics as a Paradigm of a Universal Method
After declaring, in the first two precepts of the Regulæ, that “[s]tudiorum finis esse debet ingenij directio ad solida & vera, de ijs omnibus quæ occurrunt, proferenda judicia” (Reg. I, AT X, 359) and that “[c]irca illa tantùm objecta oportet versari, ad quorum certam & indubitatam cognitionem nostra ingenia videntur sufficere” (Reg. II, AT X, 362), Descartes is quick to recognize arithmetic and geometry as the only “ex disciplinis ab alijs cognitis” that are “ab omni falsitatis vel incertitudinis vitio puras” (ibid., 364). He then provides a rationale for their privileged status:

quia scilicet hæ solæ circa objectum ita purum & simplex versantur, vt nihil plane supponant, quod experientia reddiderit incertum, sed totæ consistunt in consequentijs rationabiliter deducendis. Sunt igitur omnium maximè faciles & perspicuæ, ... cùm in illis citra inadvertentiam falli vix humanum videatur (ibid., 365).

Furthermore, he goes on to claim:

Jam verò ex his omnibus est concludendum, non quidem solas Arithmeticam & Geometriam esse addiscendas, sed tantummodo rectum veritatis iter quærentes circa nullum objectum debere occupari, de quo non possint habere certitudinem Arithmeticis & Geometricis demonstrationibus æqualem (ibid., 366).

That is to say, he establishes arithmetic and geometry as the available prima facie paradigms of the sought-after scientific cognition in general in the sense that they provide a standard of certainty which any of the sought-after scientiæ are bound to exemplify. Significantly, the paradigmatic status of both the disciplines in this epistemic respect is presented as a function of the simplicity and purity of their objects and of a peculiar character of the way in which the demonstrations are given in them, viz. via consequentiæ rationabiliter deducendæ.
In Reg. IV, Descartes supplements this exposition with an account of the specific branches of both mathematical disciplines at issue, viz. geometrical analysis and “Arithmeticæ genus quoddam, quod Algebram vocant” (AT X, 373), as available paradigmatic instances of the envisaged general method (introduced a moment before in AT X, 371–72) in operation. The core passage is worth quoting at length:

Atque hæc duo [sc. analysis quædam quâ veteres Geometras vsos fuisse, & Arithmeticæ genus quoddam, quod Algebram vocant] nihil aliud sunt, quàm spontaneæ fruges ex ingenitis hujus methodi principijs natæ, quas non miror circa harum artium simplicissima objecta felicius crevisse hactenus, quam in cæteris, vbi majora illas impedimenta solent suffocare; sed vbi tamen etiam, modò summâ curâ excolantur, haud dubiè poterunt ad perfectam maturitatem pervenire.
Hoc verò ego præcipuè in hoc Tractatu faciendum suscepi; neque enim magni facerem has regulas, si non sufficerent nisi ad inania problemata resolvenda, quibus Logistæ vel Geometræ otiosi ludere consueverunt; sic enim me nihil aliud præstitisse crederem, quàm quòd fortasse subtiliùs nugarer quam cæteri. Et quamvis multa de figuris & numeris hîc sim dicturus, quoniam ex nullis alijs disciplinis tam evidentia nec tam certa peti possunt exempla, quicumque tamen attente respexerit ad meum sensum, facile percipiet me nihil minus quàm de vulgari Mathematicâ hîc cogitare, sed quamdam aliam me exponere disciplinam, cujus integumentum sint potiùs quàm partes. Hæc enim prima rationis humanæ rudimenta continere, & ad veritates ex quovis subjecto eliciendas se extendere debet; atque, vt liberè loquar, hanc omni aliâ nobis humanitùs traditâ cognitione potiorem, vtpote aliarum omnium fontem, esse mihi persuadeo. Integumentum verò dixi, non quo hanc doctrinam tegere velim & involvere ad arcendum vulgus, sed potiùs ita vestire & ornare, vt humano ingenio accommodatior esse possit (ibid., 373–74; my emphases).

I take this passage as indicating two more senses in which Descartes is ready to invoke geometry and arithmetic as paradigms for the gaining of scientific cognition in general. To begin with, Descartes declares his ambition to bring the fruges ex ingenitis hujus methodi principijs natæ to perfect maturity in any discipline whatsoever; and geometrical analysis and the algebra of the moderns (interpreted as Arithmeticæ genus quoddam) are regarded by him as the only disciplines hitherto to have yielded such fruits sponte, presumably thanks to the simplicity of their objects. These disciplines then serve as paradigms in the sense that the ingenita hujus methodi principia are readily at hand in them, and that they exemplify, by the same token, how those innate essentials of the sought-after method can be put to use—albeit in a more or less rudimentary manner[footnoteRef:12]—to attain cognitions that satisfy the strict standards of the scientiæ. [12:  Cf. ibid., 376: “Sed mihi persuadeo, prima quædam veritatum semina humanis ingenijs à naturâ insita, quæ nos, quotidie tot errores diversos legendo & audiendo, in nobis extinguimus, tantas vires in rudi istâ & purâ antiquitate habuisse, vt eodem mentis lumine, quo virtutem voluptati, honestumque vtili præferendum esse videbant, etsi, quare hoc ita esset, ignorarent, Philosophiæ etiam & Matheseos veras ideas agnoverint, quamvis ipsas scientias perfectè consequi nondum possent.”] 

In the second section of the above passage, Descartes then proceeds to announce a disciplina quædam alia (presumably quàm vulgaris Mathematica) the explication of which is identified as the proper task of the following precepts of the Regulæ. His claim that this discipline “ad veritates ex quovis subjecto eliciendas se extendere debet” leaves no doubt that he intends it as the vehicle for performing the declared task of bringing the “fruits of the innate principles of the method” to maturity in any suitable domain whatsoever, and (especially if the wider context of Reg. IV is taken into account) that it is identical with the proper contents (yet to be specified and explicated) of the universal method announced and sketched a few pages earlier in AT X, 371–72. Now it is vital to appreciate that, arguably, the stated disciplina quædam alia is not identical with any set (however complete) of the ingenita methodi principia, though these principles are contained within it (this is how I read Descartesʼ statement that “[h]æc enim [disciplina] rationis humanæ rudimenta continere ... debet”). What Descartes will need in order to attain that alia disciplina, i.e. a fully-fledged method sufficiently efficient to elicit truth “ex quovis subjecto”, is rather to shape, enhance and explicate those principia ingenita.[footnoteRef:13] We have already seen that these principia are paradigmatically in operation in the geometrical analysis of the ancients and in the algebra of the moderns—and Descartes seems to indicate now that it is once again reference to mathematics that should facilitate most readily the implementation of the envisaged disciplina quædam alia, i.e. of a universal method, if only for the reason that mathematics should provide some prima facie striking and powerful examples of this method in operation. I suggest, then, it is in view of this envisaged transition that the rôle of figuræ & numeri—i.e. objects of, respectively, arithmetic and geometry of the “vulgar” cast—with regard to the disciplina quædam alia in the last quoted passage is to be interpreted. Far from coinciding with the paradigmatic rôle of arithmetic and geometry due to their counting as the spontaneæ fruges ex ingenitis hujus methodi principijs natæ, operations with numbers and figures seem to be invoked by Descartes, in this new context, as operations within that domain of application which is likely to render most evident and certain the way in which the precepts of the envisaged universal method could and should be put to use. Descartes expresses himself clearly to this effect in a concise statement in Reg. XIV, AT X, 442: [13:  See especially Reg. VIII, AT X, 397: “[C]ùm in his initijs nonnisi incondita quædam præcepta, & quæ videntur potiùs mentibus nostris ingenita, quàm arte parata, poterimus invenire, non statim Philosophorum lites dirimere, vel solvere Mathematicorum nodos, illorum ope esse tentandum: sed ijsdem priùs vtendum ad alia, quæcumque ad veritatis examen magis necessaria sunt, summo studio perquirenda ...” (I read “ijsdem” for “ijdsem” in AT X, 397.21). The relation between Descartesʼ envisaged universal method and the principia ingenita of this method is discussed in detail in ch. 4.] 


[V]sus enim regularum, quas hîc tradam, in illis [sc. in Arithmetica & Geometria] addiscendis, ad quod omnino sufficit, longé facilior est, quàm in vllo alio genere quæstionum; hujusque vtilitas est tanta ad altiorem sapientiam consequendam, vt non verear dicere hanc partem nostræ methodi non propter mathematica problemata fuisse inventam, sed potiùs hæc ferè tantùm hujus excolendæ gratia esse addiscenda (my emphasis).

In other words, the application of the precepts of the universal method is longè facilior in mathematics than anywhere else. Yet it is, at the end of the day, not for the sake of solving mathematical problems that one should learn the envisaged method; rather, one should learn how the method works in mathematics in order to learn how to employ that very same method in all the remaining genera quæstionum.
Even if this important point is approved, one must still be careful to steer clear through another possible misunderstanding. It is natural to describe the situation as Leslie Beck once did, namely to the effect that “the idea of the unity of all the sciences is now linked to the extension of the method used in mathematical thinking to the whole field of knowledge” (Method of Descartes, 37–38).[footnoteRef:14] This is correct enough, I submit, if one understands the “extension” to the effect that the way in which the envisaged method (which is not peculiarly mathematical any more than, say, meteorological, optical, or metaphysical) is put to use in mathematics provides the best paradigm of how that very same universal method is to be employed in any other genus quæstionum. However, the “extension” has sometimes been read to quite another effect, namely that Descartes has come up with a certain specifically mathematical method and tries to render all other domains of possible cognition susceptible to a sort of mathematical treatment by way of an extension of that peculiar mathematical method.[footnoteRef:15] It should be clear enough, in the light of the previous considerations, that this latter reading is likely to be mistaken.[footnoteRef:16] I submit one must be wary not to succumb to it lest one misses the deepest and most stimulating aspects of what Descartes was after in his project of establishing the Sapientia vniversalis (Reg. I, AT X, 360).[footnoteRef:17] [14:  After all, such a statement is quite close to what Descartes said to Burman at AT V, 176–77: “[U]t autem [usus ad veritatem agnoscendam] excoli possit, opus est scientiâ mathematicâ .... ... Matheseos studio opus est ad nova invenienda, tum in Mathesi, tum in Philosophiâ.” I take it that “Philosophia” is understood by Descartes here in the same way as in his Princ. Pref., AT IX-2, 2, i.e. as synonymous with “la Sagesse”, which is explicated (among other things) as “vne parfaite connoissance de toutes les choses que lʼhomme peut sçauoir” (ibid.).]  [15:  Perhaps the most prominent proponent of this interpretative line is Étienne Gilson. Thus he writes: “[Selon] la pensée cartésienne[,] tout ce qui est susceptible de connaissance vraie est, par définition, susceptible de connaissance mathématique” (Gilson, René Descartes’ Discours, 214).]  [16:  I return to the issue below in ch. 4 in my discussion of Descartesʼ notion of the Mathesis vniversalis. I offer there my own suggestion as to how Descartesʼ universalistic claims related to Mathesis are to be interpreted.]  [17:  Cf. also Princ. Pref., AT IX-2, 2: “[P]ar la Sagesse on nʼentend pas seulement la prudence dans les affaires, mais vne parfaite connoissance de toutes les choses que lʼhomme peut sçauoir, tant pour la conduite de sa vie, que pour la conseruation de sa santé & lʼinuention de tous les arts ....”] 

The lines of thought that lead to the first and the third sense in which mathematics fulfils the rôle of a paradigm of the employment of the envisaged universal method within the project of attaining the Sapientia vniversalis from Descartes’ perspective are paralleled quite closely with certain well-known passages in the Discours. Here, once again, Descartes picks out the mathematical disciplines both as prima facie instances and standards of certainty and evidence in cognition due to the “easiness” and “simplicity” of their objects and due to the demonstrative character of the reasoning involved in them. Thus he intimates early in DM 1 that during and after his studies he delighted “surtout aux Mathematiques, a cause de la certitude & de lʼeuidence de leurs raisons” (AT VI, 7), though (as he adds immediately and significantly) he did not yet notice “leur vray vsage” (ibid.). Further, immediately after having introduced his famous four precepts in DM 2, he reports:

[I]e ne fus pas beaucoup en peine de chercher par lesquelles il estoit besoin de commencer: car ie sçauois desia que cʼestoit par les plus simples & les plus aysées a connoistre; & considerant quʼentre tous ceux qui ont cy deuant recherché la verité dans les sciences, il nʼy a eu que les seuls Mathematiciens qui ont pu trouuer quelques demonstrations, cʼest a dire quelques raisons certaines & euidentes, ie ne doutois point que ce ne fust par les mesmes quʼils ont examinées; bien que ie nʼen esperasse aucune autre vtilité, sinon quʼelles accoustumeroient mon esprit a se repaistre de veritez, & ne se contenter point de fausses raisons (AT VI, 19).

He then makes it clear that while his method, expressed concisely by his four precepts, proved extremely powerful in the field mathematics; and that while he was encouraged to drive forward this project by the success of his method in solving virtually all mathematical problems, his proper objective was to extend its application to all the other disciplines beyond mathematics:

Comme, en effect, iʼose dire que lʼexacte obseruation de ce peu de preceptes que iʼauois choisis, me donna telle facilité a demesler toutes les questions ausquelles ces deux sciences [sc. lʼAnalyse Geometrique & lʼAlgebre] sʼestendent, quʼen deux ou trois mois que iʼemployay a les examiner, ayant commencé par les plus simples & plus generales, & chasque verité que ie trouuois estant vne reigle qui me seruoit après a en trouuer dʼautres, non seulement ie vins a bout de plusieurs que iʼauois iugées autrefois tres difficiles, mais il me sembla aussy, vers la fin, que ie pouuois determiner, en celles mesme que iʼignorois, par quels moyens, & iusques où, il estoit possible de les resoudre. ... Mais ce qui me contentoit le plus de cete Methode, estoit que, par elle, iʼestois assuré dʼvser en tout de ma raison ...; outre que ie sentois, en la prattiquant, que mon esprit sʼaccoustumoit peu a peu a conceuoir plus netement & plus distinctement ses obiets, & que, ne lʼayant point assuiettie a aucune matiere particuliere, ie me promettois de lʼappliquer aussy vtilement aux difficultez des autres sciences, que iʼauois fait a celles de lʼAlgebre (ibid., 20–21; my emphasis).

Along with the above quoted AT X, 442, this is perhaps the most decisive evidence against interpreting Descartesʼ methodology as promoting a sort of mathematicism in the sense specified above. Moreover, the present passages from the Discours show that the different senses in which mathematical disciplines count as paradigms for fulfilling the scientific project in Descartes are not just a matter of his private thoughts in the Regulæ but that he was ready to declare them in his first public presentation in which, I claim, the essentials of his mature thought are contained and fixed.[footnoteRef:18] [18:  This is, of course, a controversial claim and several influential contemporary scholars disagree—most notably Daniel Garber (see in particular his “Descartes and Method in 1637,” in idem, Descartes Embodied: Reading Cartesian Philosophy through Cartesian Science, Cambridge: Cambridge University Press, 2001: 35–51) and John Schuster (see in particular his Descartes-Agonistes: Physico-mathematics, Method and Corpuscular-Mechanism 1618-33, Sydney: Springer, 2013, ch. 6–7). I briefly deal with their respective positions below in ch. 4.] 

In the light of the present considerations, I take it as established that the most promising way to adequately address the questions of in what the procedure of analysis properly consists, according to Descartes, and in which sense analysis in this meaning deserves the title of the true method of discovery, would be to turn to Descartesʼ mathematical thought. Our leading interim questions then become (i*) of what does the procedure of analysis in mathematics consist, as conceived by Descartes, and (ii*) how does Descartes establish in concreto analysis as the true method of discovery in mathematics? Both these complex questions will be taken up in due course. For the moment, let us turn to the other basic points to be established in connection with the suggested interpretation of AT VII, 155–57.

4.3 A Reconstruction of the Universal Method
Let me begin with establishing correlations between the four precepts from DM 2 and some precepts of the Regulæ. It has been almost a commonplace in Descartes scholarship that the precepts in DM 2 incorporate essential portions of what Descartes recommends in his Regulæ to lead oneʼs ingenium successfully to scientiæ, and I endorse the almost commonly held view that the doctrine of method remains essentially the same in both works.[footnoteRef:19] Indeed, it is possible to identify several precepts of the Regulæ which, once collocated with the text of DM 2 in a suitable way, virtually exhaust the content of the four precepts in the Discourse.[footnoteRef:20] [19:  Cf. e.g. Alexander Gibson, The Philosophy of Descartes (London: Methuen & Company, 1932), 158; Leon Roth, Descartesʼ Discourse on Method (Oxford: Clarendon Press, 1937), 64–65; Gilson, René Descartes’ Discours, 196; Beck, Method of Descartes, 149–52; Peter Schouls, The Imposition of Method: A Study of Descartes and Locke (Oxford: Clarendon Press, 1980), 57; Clarke, Descartes’ Philosophy of Science, 181; Daniel Garber, Descartes’ Metaphysical Physics (Chicago: University of Chicago Press, 1992), 49; Stephen Gaukroger, Descartes: An Intellectual Biography (Oxford: Clarendon Press, 1995), 306; Patrick Brissey, “Descartes’ Discours as a Plan for a Universal Science.” Studia UBB. Philosophia 58, no. 3 (2013), 41; Schuster, Descartes-Agonistes, 249–52. The only two respected opponents to the parallelism at issue seem to have been Léon Brunschvicg—cf. idem, “Mathématiques et métaphysique chez Descartes,” Revue de métaphysique et de morale 34, no. 3 (1927): 277–324 and Gilbert Gadoffre—cf. idem, “Introduction,” in René Descartes’ Discours de la Méthode, ed. Gilbert Gadoffre (Manchester: Editions de l’Université de Manchester, 1941), v–xlv.]  [20:  The close textual parallels between the precepts of the Regulæ and the precepts of the Discours (in a Latin translation included in AT VI) are presented in Beck, Method of Descartes, 150. I draw upon Beckʼs exposition but differ from him in at least one respect in establishing the parallels. Schuster, Descartes-Agonistes, 252 and fn. 66 offers an account of the parallelisms between the Regulæ and DM 2 similar to mine though differing in several minor respects.] 

The first precept of DM 2 corresponds to the precepts of Reg. II (AT X, 362) and Reg. III (AT X, 366):

Circa illa tantùm objecta oportet versari, ad quorum certam & indubitatam cognitionem nostra ingenia videntur sufficere. ...
Circa objecta proposita, non quid alij senserint, vel quid ipsi suspicemur, sed quid clarè & evidenter possimus intueri, vel certò deducere, quærendum est; non aliter enim scientia acquiritur.

The second precept of DM 2 is fully conveyed (with some overlap) with the precept of Reg. XIII, AT X, 430:[footnoteRef:21] [21:  The precept of Reg. XIII is omitted in Beckʼs exposition in Method of Descartes, 150. Beck takes instead the precept of Reg. V to cover the contents of the second and the third precepts of DM 2 taken together. However, only the following passage of the precept of Reg. V corresponds to the second precept of DM 2: “[H]anc [methodum] exactè servabimus, si propositiones involutas & obscuras ad simpliciores gradatim reducamus ...” (AT X, 379). The operation of divisio which is the chief topic of the second precept of DM 2, is not mentioned. On the other hand, a section or two later in Reg. XIII, one reads “[a]dditur præterea, difficultatem esse ad simplicissimam reducendam, nempe juxta regulas quintam & sextam, & dividendam juxta septimam” (AT X, 432). This seems to indicate that Descartes indeed conceived of the precept of Reg. XIII as somehow involving the precepts of Reg. V and VII.] 

Si quæstionem perfectè intelligamus, illa est ab omni superfluo conceptu abstrahenda, ad simplicissimam revocanda, & in quàm minimas partes cum enumeratione dividenda.

The third precept of DM 2 corresponds to a part of the precept of Reg. V (to be sure, the precept of Reg. V does not mention the important hint at the distinction between tracing the natural order and supposing some order “mesme ... entre ceux qui ne se precedent point naturellement les vns les autres” [DM 2, AT VI, 18–19]; but the distinction is deployed by Descartes more than once in the following rules):[footnoteRef:22] [22:  Cf. in particular Descartes’ invocation of ordo rerum enumerandarum excogitandus in Reg. VII, AT X, 391; also Reg. X, AT X, 403: “... hominum artificia ... quæ ordinem explicant vel supponunt.” And ibid., 404: “... ordinis, vel in ipsâ re existentis, vel subtiliter excogitati, constans observatio.”] 


[Methodum] exactè servabimus, si propositiones involutas & obscuras ad simpliciores gradatim reducamus, & deinde ex omnium simplicissimarum intuitu ad aliarum omnium cognitionem per eosdem gradus ascendere tentemus (AT X, 379).

Finally, the fourth precept of DM 2 is virtually equivalent to the precept of Reg. VII, AT X, 387:[footnoteRef:23] [23:  The correspondence comes out more distinctly in view of the Latin translation Descartes most probably reviewed: “Ac postremum, ut tum in quærendis mediis, tum in difficultatum partibus percurrendis, tam perfectè singula enumerarem & ad omnia circumspicerem, ut nihil à me omitti essem certus” (AT VI, 550). Some interpretative subtleties regarding this Latin passage are discussed towards the end of ch. 2.] 


Ad scientiæ complementum oportet omnia & singula, quæ ad institutum nostrum pertinent, continua & nullibi interrupto cogitationis motu perlustrare, atque illa sufficienti & ordinatâ enumeratione complecti.

These close textual parallels contribute a good deal of legitimacy to engaging in the intricacies of the Regulæ and their interrelations with other Descartes texts in order to supplement with some detail his all too sketchy hints at a universal method in the Discours. This is the task for the rest of the present chapter. In addressing it, I will be concerned exclusively with the methodical régime of discovery, putting to one side the régime of approbation; and I shall consider no further the issues related to the first precept of DM 2 (and to Reg. II and III given the parallels just established) as enough has been said in the preceding chapters.
I submit four distinct basic issues that are jointly at work in Descartes’ complex treatment of the envisaged universal method in the Regulæ. These are (1) determination of the modus operandi of the analytical part of any particular application of the method in the régime of discovery;[footnoteRef:24] (2) identification and explication of the basic operations involved in the determined general modus operandi which are probably hinted at in the second to fourth precepts of DM 2; (3) establishing the possibility of determining the nature and constitution of the envisaged method in a specific sort of innate structure; and (4) securing certain necessary conditions of universalization of the paradigmatic case of the algebraic employment of the envisaged method. While these moments (or their aspects)—especially (1), (2)—are usually run together in the Regulæ, I will be at pains to disentangle them and keep them apart as far as possible in order to pick out the real cruces of Descartesʼ conception. Each of the above moments will now be discussed in turn. [24:  I will omit the specification “in the régime of discovery” from now on. I will henceforth use the term “method” exclusively in this heuristic sense unless expressly indicated otherwise.] 

4.3.1 The General Modus Operandi
As regards explication of the operations involved in the analytical part of any particular (non-degenerative)[footnoteRef:25] application of the method, the best place to start is Reg. XIII, in which Descartes clearly indicates how the fundamental fabric of his method proper looks, in which rules this fabric is incorporated, and how other rules are related to them: [25:  See ch. 2, fn. 121.] 


Nos hîc prærequirimus quæstionem esse perfectè intellectam. ... Additur præterea, difficultatem esse ad simplicissimam reducendam, nempe juxta regulas quintam & sextam, & dividendam juxta septimam .... Atque hæc tria tantùm occurrunt circa alicujus propositionis terminos servanda ab intellectu puro, antequam ejus vltimam solutionem aggrediamur, si sequentium vndecim regularum vsu indigeat ... (AT X, 430–32; my emphasis).
Putting to one side, for a moment, the requirement of understanding a given quæstio perfectly, Descartes unambiguously identifies Reg. V, VI and VII as those in which the essentials of the whole method are involved, in the sense that observing them is strictly a sine quâ non for the methodical solution of any problem whatsoever (although other precepts might turn out indispensable after the given problem is treated according to Reg. V–VII).[footnoteRef:26] Thus it seems a good start to consider the precepts of these three professedly most important rules together: [26:  Cf. Reg. VII, AT X, 392: “[P]aucisque easdem [sc. Reg. V, VI & VII] hîc explicavimus, quia nihil aliud fere in reliquo Tractatu habemus faciendum, vbi exhibebimus in particulari quæ hîc in genere complexi sumus.”] 


Tota methodus consistit in ordine & dispositione eorum ad quæ mentis acies est convertenda, vt aliquam veritatem inveniamus. Atque hanc exactè servabimus, si propositiones involutas & obscuras ad simpliciores gradatim reducamus, & deinde ex omnium simplicissimarum intuitu ad aliarum omnium cognitionem per eosdem gradus ascendere tentemus (Reg. V, AT X, 379).

Ad res simplicissimas ab involutis distinguendas & ordine persequendas, oportet in vnaquâque rerum serie, in quâ aliquot veritates vnas ex alijs directè deduximus, observare quid sit maximè simplex, & quomodo ab hoc cætera omnia magis, vel minus, vel æqualiter removeantur (Reg. VI, AT X, 381).

Ad scientiæ complementum oportet omnia & singula, quæ ad institutum nostrum pertinent, continua & nullibi interrupto cogitationis motu perlustrare, atque illa sufficienti & ordinatâ enumeratione complecti (Reg. VII, AT X, 387).

I take Descartesʼ word and suppose that these three precepts, together with their explications, indeed embody an extremely general sketch of his envisaged universal method of discovery. The following subsections up to but not including sec. 4.4 might well be characterized as attempts at an extensive and textually supported interpretation of the three cited rules. Let me turn first to what one can learn from them with regard to the general modus operandi of the entire envisaged method.
	
4.3.1.1 Ordo & Dispositio

I submit that the precept of Reg. V is to be read literally, so that “ordo & dispositio eorum ad quæ mentis acies est convertenda” is in fact intended to describe, however cursorily, precisely the proper modus, operandi of the entire method of discovery which we are after at present. Ordo & dispositio is thus to be read, as far as Reg. V to VII is concerned, imprimis as a general characteristic of to what each distinctive operation that counts as a constituent part of Descartesʼ envisaged method of discovery is supposed to contribute in order that a new (piece of) scientia is facilitated.[footnoteRef:27] It is clear in view of the above-established facts that ea ad quæ mentis acies est convertenda refer fundamentally to the objects of intuitus and of immediate deductiones. Consequently, the message of the precept of Reg. V, as well as of the brief explication of the same rule, is that the most general point of the method in the régime of discovery is to “order and dispose” those (objects of) intuitus and immediate deductiones that are already available (and approved in the régime of approbation) in such a way that a new (set of) cognition(s) counting as scientia(e) can be attained. The content of the sought-after method in the régime of discovery should therefore boil down to a manual, consisting of a set of precepts as to how such an orderly disposition is to be carried out in order to arrive at the desired result, i.e. at the solution to a given problem such that it amounts to a discovery of a new (piece of) scientia. [27:  Descartes continues immediately after having stated the precept: “In hoc vno totius humanæ industriæ summa continetur ...” (Reg. V, AT X, 379). Taken literally, this supports the proposed reading of the precept. Moreover, ordo and dispositio indeed occur together in the context of discussing each of the submitted three main operations of the method: see Reg. VII, AT X, 391 for heuristic enumeration; Reg. XIV, AT X, 452 for reduction; and Reg. XXI, AT X, 469 for relativization to an absolute.] 

The only clue in Reg. V as to how this is supposed to be effected is that the orderly disposition in question amounts to a stepwise reductio of “propositiones involutas & obscuras ad simpliciores” (AT X, 379), and to a subsequent return “ex omnium simplicissimarum intuitu ad aliarum omnium cognitionem per eosdem gradus” (ibid.). Furthermore, Descartes himself intimates it is not until Reg. VI that one learns anything specific as to how the announced procedures are to be put to work:

Sed quia sæpe ordo, qui hîc desideratur, adeò obscurus est & intricatus, vt qualis sit non omnes possint agnoscere, vix possunt satis cavere ne aberrent, nisi diligenter observent quæ in sequenti propositione exponentur (ibid., 380).

The precept of Reg. VI sounds rather unhelpful as it stands;[footnoteRef:28] but Descartes does much better in the exposition of the same rule, thus doing some justice to the claim that the precept “præcipuum tamen continet artis secretum, nec vlla vtilior est in toto hoc Tractatu” (Reg. VI, AT X, 381). He starts with an important specification of towards what the envisaged dispositiones are employed: [28:  Descartes himself seems to admit this as the opening words of his explication of the precept read: “Etsi nihil valde novum hæc propositio docere videatur...” (Reg. VI, AT X, 381).] 


[H]æc propositio ... monet ... res omnes per quasdam series posse disponi, non quidem in quantum ad aliquod genus entis referuntur, sicut illas Philosophi in categorias suas diviserunt, sed in quantum vnæ ex alijs cognosci possunt ... (ibid., 381.7–13; my emphases).

The res involved are fundamentally, as we already know, simple natures and their compositiones subject to intuitus and immediate deductiones, and the goal is—as stated in Reg. V—to discover aliquam veritatem (AT X, 379), presumably having the status of a scientia. Part of what one learns from the quoted passage is thus that the general means to attain this goal is to disponere simple natures and their compositiones in series of a certain specific sort, namely such that simple natures and their compositiones vnæ ex alijs cognosci possunt, while (as already established) the only permissible way of serial organization is, fundamentally, continuous chains of immediate deductiones. The proper point of ordering tout court in the analytical régime of discovery is thus to arrange the mentioned items per deductiones as to their epistemic dependence—the notion of ordering which is retained untouched by Descartes up to the seminal passage on the modus scribendi geometricus in Resp. 2:

Ordo in eo tantùm consistit, quòd ea, quæ prima proponuntur, absque ullâ sequentium ope debeant cognosci, & reliqua deinde omnia ita disponi, ut ex præcedentibus solis demonstrentur (AT VII, 155; my emphasis).

Yet the core of the message in the quoted AT X, 381.7–13 has to do with a contrast between the arrangement according to the epistemic dependence and the arrangement according to the categoriæ Philosophorum. By way of a preliminary, whatever exactly Descartes means with the latter,[footnoteRef:29] it would be a mistake to interpret the contrast just to the effect that dependencies (or priorities) in essendo are distinguished from dependencies (or priorities) in cognoscendo: since only the latter sort of dependencies is clearly in question from Reg. IV onwards, such an interpretation would render the contrast in Reg. VI superfluous and hardly warranting the professedly pivotal place of Reg. VI in the whole Regulæ. Rather, the contrast is to be read as indicating, in a negative manner, how exactly the epistemic dependence, according to which the appropriate items are to be arranged, is to be understood. Descartes provides some clues for determining what he has in mind. A few lines later he specifies the sense “quo ad nostrum propositum [res omnes] vtiles esse possunt, ... vt vnæ ex alijs cognoscantur” (Reg. VI, AT X, 381), to the effect that “non illarum naturas solitarias spectamus, sed illas inter se comparamus” (ibid.); and he reiterates the point later in the same rule: “nos hîc rerum cognoscendarum series, non vniuscujusque naturam spectare” (ibid., 383; my emphasis). Now it is, of course, exactly those naturas solitarias that determine ontologically the place of the corresponding items in the categorial framework—Aristotelian or otherwise—defined by the genera entis. In view of these clues, then, Descartesʼ point in rejecting disposing of things in quantum ad aliquod genus entis referuntur in the present context seems to be at very least that in so far as dependencies in cognoscendo are concerned, the natures of the relevant items taken singularly and piecemeal—and by implication the categorial framework in which the items are integrated due to those natures—are by no means decisive determinants of how these items are to be arranged vt vnæ ex alijs cognoscantur in the régime of scientific discovery. [29:  Marion, Sur l’ontologie grise, §§ 13–14 argues that Descartes alludes quite closely to Aristotle and his doctrine of categories throughout Reg. VI. As I see it, Marion indeed succeeded in showing that Aristotleʼs doctrine of categories forms the paradigm of the way in which “Philosophi [res] in categorias suas diviserunt” (Reg. VI, AT X, 381). Yet I argue below that Descartesʼ point bears upon any kind of ontological classification including his own substance and/or property dualism.] 

Descartesʼ positive treatment of what is to take over the function of such a determinant—viz. an alternative conceptualization in terms of the complementary structure absolutum–respectivum—will be taken up later in this chapter. For the time being, it will be well to further clarify, by way of anticipation, the sense and/or extent to which Descartes commits himself to the dismissal of cognition of naturas solitarias as a possible determinant of the serial arrangement of the corresponding res in analysis. Descartes never—and certainly not in the passage under scrutiny—says or implies either that things have no natures or that no single nature of any thing can ever be known by human minds. What he does imply at the beginning of Reg. VI, however, is that the rôle of cognition of naturas solitarias is to be compromised in a significant way as far as the arrangement of the appropriate items in the analytical procedure of discovery is concerned. A closer scrutiny of the relevant passages (in particular of the examples Descartes adduces) unambiguously precludes a prima facie natural, strong reading of the restriction in question, according to which the consideration or cognition of naturas solitarias is to be completely dismissed as a possible relevant factor in the serial ordering at issue, in favour of some alternative conceptualizations of the ordered items. For it will be shown in due course that cognitive access to some natura(e) solitaria(e) is strictly required for each and every orderly arrangement to facilitate discoveries in the envisaged way. Fortunately, weaker alternative versions of the restriction in question are available that square well both with AT X, 381.7–13 and with the passages that preclude the above strong reading. I submit that two such alternative conceptions, logically independent of one another, are actually at work in various places in the Regulæ and elsewhere: (1) in so far as cognition of natures is utilized in the constitution of a given cognitive series, the reference of the natures at issue to different genera and/or their belonging to different categories does not preclude the possibility of arranging them within a single cognitive series; in other words, the items within a single cognitive series (objects of intuitus and immediate deductiones) may belong to different genera entis and/or categories. (2) If cognition of the nature n of any item i within a given cognitive series s turns out to be required in order that s facilitate discovery, the requirement can be substituted with another requirement, viz. to cognize i under a suitable alternative conceptualization that does not contain n.
Almost needless to say, (1) stands in direct opposition to the standard Aristotelian view of the conditions of discursive reasoning that issues in a scientia, according to which stepping out of a given category in the course of relating the subject, the predicate and the middle terms of scientific syllogisms is strictly forbidden. However, (1) holds much more generally, and notably also with regard to Descartesʼ own doctrine of two summa genera rerum, to wit, res intellectuales and res materiales (Princ. I, 48, AT VIII-1, 23).[footnoteRef:30] Indeed, Descartes himself intimates to Mersenne in the end of 1640 that[footnoteRef:31] [30:  There are, of course, dozens of references to Descartesʼ so-called substance dualism and property dualism in various texts throughout his career: see e.g. Med. VI, AT VII, 78; Med. Pref., AT VII, 13; Resp. 3, AT VII, 175–76; Princ. I, 48; 53–54, AT VIII-1, 23; 25–26.]  [31:  It is in view of this categorial permeability in the constitution of discursive structures that the full import of the institution of notiones communes, “quæ sunt veluti vincula quædam ad alias naturas simplices inter se conjungendas” (Reg. XII, AT X, 419), emerges distinctly. The categorial permeability just pinpointed is put in accord with Descartes’ classification of the scientiæ based upon a kind of categorial framework in the “tree comparison” passage in Princ. Pref. in the last footnote of the present chapter.] 

en tout ce que i’écris, ... ie ne suis pas l’ordre des matieres, mais seulement celuy des raisons: c’est à dire que ie n’entreprens point de dire en vn mesme lieu tout ce qui appartient à vne matiere, à cause qu’il me seroit impossible de le bien prouuer, y ayant des raisons qui doiuent estre tirées de bien plus loin les vnes que les autres; mais en raisonnant par ordre à facilioribus ad difficiliora, i’en déduis ce que ie puis, tantost pour vne matiere, tantost pour vne autre; ce qui est, à mon auis, le vray chemin pour bien trouuer & expliquer la vérité (AT III, 266; Descartes’ italics).

As for (2), the phrase “suitable alternative conceptualization” is designed to refer in general to results of a peculiar analogical treatment—possibly crossing, once again, the borders prescribed by a categorial approach—which Descartes occasionally recommends if the direct cognition of the nature of some item is required by the order of investigation but is actually unavailable, so that the nature in question be understood at least per imitationem. As he puts it (while considering the problem of the nature of illuminatio),[footnoteRef:32] [32:  Cf. also a celebrated passage from La Dioptrique I, AT VI, 83: “[N]ʼayant icy autre occasion de parler de la lumiere, que pour expliquer comment ses rayons entrent dans lʼœil, & comment ils peuuent estre détournés par les diuers cors quʼils rencontrent, il nʼest pas besoin que iʼentreprene de dire au vray quelle est sa nature, & ie croy quʼil suffira que ie me serue de deus ou trois comparaisons, qui aydent a la conceuoir en la façon qui me semble la plus commode, pour expliquer toutes celles de ses proprietés que lʼexperience nous fait connoistre, & pour deduire en suite toutes les autres qui ne peuuent pas si aysement estre remarquées ....” The meaning of comparaisons in this passage—having to do with analogies in general—is to be carefully distinguished from the meaning of comparationes—having to do with at most a very special case of analogy, viz. analogy of quantitative proportion—I will deal with in sec. 4.3.2.] 


si [aliquis] statim in secundo gradu [solutionis] illuminationis naturam non possit agnoscere, enumerabit ... alias omnes potentias naturales, vt ex alicujus alterius cognitione saltem per imitationem ... hanc etiam intelligat ... (Reg. VIII, AT X, 395).

Let me sum up what we have learned so far from the submitted interpretation of Reg. V and of the opening sentences of Reg. VI. The proper task of any methodical analytical procedure in the régime of discovery was shown to amount to the “ordering and disposing” of the already available objects of intuitus and of immediate deductiones in certain series and in a certain specific way. Furthermore, we have in our possession some clues as to what one is to obey to bring to fruition such an orderly disposition. In general, the first objective is to reduce step by step “propositiones involutas & obscuras ad simpliciores” (Reg. V, AT X, 379). Reg. VI has taught us, then, that the reduction at issue is to take the form of a series of suitable intuitus and immediate deductiones ordered according to their epistemic dependence, i.e. in quantum vnæ ex alijs cognosci possunt. Finally, I have suggested two distinct ways in which Descartes can plausibly be read to mitigate the import of ontologically interpreted categorial frameworks to which the natures of the items to be ordered refer, for arranging the required cognitive series.
What have not yet been encountered are any positive hints at how the following vital question, hereinafter “Q”, is to be addressed, namely, how exactly is one to proceed to arrange the available intuitus and the immediate deductiones in the cognitive series in accord with the constraints introduced so far? Before we turn to how Descartes tackles Q, however, it will be well to consider another point, and an extremely important one at that, which is what, from Descartesʼ perspective, each and every adequately enacted discursive cognitive operation essentially involves.

4.3.1.2 Comparatio

Indeed, a notion of cardinal importance has calmly strolled on stage along with the issues just discussed; that is to say, the operation called comparatio:

... res omnes, eo sensu quo ad nostrum propositum vtiles esse possunt, vbi non illarum naturas solitarias spectamus, sed illas inter se comparamus, vt vnæ ex alijs cognoscantur ... (Reg. VI, AT X, 381; my emphasis).

The pivotal place of comparationes in Descartesʼ project of a universal method of discovery is not fully highlighted until Reg. XIV where Descartes remarks, tersely and tantalizingly, that

proderit lectori, si ... concipiat omnem omnino cognitionem, quæ non habetur per simplicem & purum vnius rei solitariæ intuitum, haberi per comparationem duorum aut plurium inter se (AT X, 440; my emphases).

Here Descartes confirms unambiguously what was just one interpretative possibility with regard to the above AT X, 381, namely that comparatio is strictly the only operation by which any adequately enacted discursive cognition whatsoever is completed; in other words, that to Descartes comparatio is the right word to describe what happens in any operation deserving the name deductio. Comparationes are ultimately all that in which the searching mind is supposed to be engaged in the course of its pursuit after new (pieces of) scientiæ.
Two fundamental questions arise: (a) What are the general principles of comparationes, or in other words, what are the items in terms of which the conditions a parte rei of every comparatio can be articulated? (b) How is one to proceed to establish the conditions for the appropriate comparationes, i.e. to render the appropriate comparationes ready to be enacted? Clearly enough, (b) is virtually nothing but an alternative formulation of Q as rendered at the end of sec. 4.3.1.1; and (a) is concerned with the items in terms of which the answer to (b) and Q is to be given. The immediate continuation of the last quoted passage documents that this is how Descartes himself probably saw the situation:[footnoteRef:33] [33:  Following the suggestion in Beck, Method of Descartes, 222, fn. 2, I read “vtroque” for “vtrâque” in AT X, 440.15.] 


Et quidem tota fere rationis humanæ industria in hac operatione præparandâ consistit; quando enim aperta est & simplex, nullo artis adjumento, sed solius naturæ lumine est opus ad veritatem, quæ per illam habetur, intuendam. Notandumque est, comparationes dici tantùm simplices & apertas, quoties quæsitum & datum æqualiter participant quamdam naturam; cæteras autem omnes non aliam ob causam præparatione indigere, quàm quia natura illa communis non æqualiter est in vtroque, sed secundùm alias quasdam habitudines sive proportiones in quibus involvitur ... (ibid.; my emphases).

Notably, the context is expressly that of facilitating discoveries, since the terms of the comparationes are deliberately assigned as the data and the quæsita. I take comparatio aperta & simplex, i.e. an instance of operation that yields intuitus of the truth due to nothing but the lumen naturæ, as amounting to a general description of what generally happens in immediate deductiones. Furthermore, the præparatio Descartes speaks about clearly amounts precisely to that with which question (b) is concerned: one learns that a part of the purpose of this preparatory serial disposition is, in effect, to render the comparationes between the neighbouring terms of the series apertas & simplices as well. In the latter sentence, then, Descartes hints at how question (a) is to be addressed: the general principle of comparisons—the tertium comparationis—is identified with a natura that is common both to the data and the quæsita. Furthermore, the relations of the res involved (i.e., it will be remembered, eventually of objects of intuitus and of immediate deductiones) to that common nature are generally conceptualized as participationes in the given common nature. Question (a) thus boils down to the task of clarifying how exactly the relations of participatio between the natura communis on the one hand and the res to be ordered and disposed on the other hand, are to be resolved. Furthermore, question (b)/Q boils down to the question of how the relevant data and quæsita are to be treated to render them involved in such habitudines sive proportiones as would allow them to be compared with one another via participation in common nature(s).[footnoteRef:34] [34:  This in fact amounts, I suggest, to integration of the data and quæsita into what Descartes once called consequentiarum contextus in Reg. VI, AT X, 383: “Atque talis est vbique consequentiarum contextus, ex quo nascuntur illæ rerum quærendarum series, ad quas omnis quæstio est reducenda, vt certâ methodo possit examinari.”] 

In view of the explications just suggested, we are finally in a position to appreciate Descartesʼ ingenious and brave general observation concerning in what any adequately enacted analytical procedure in the régime of discovery is to consist:[footnoteRef:35] [35:  Cf. Reg. XVII, AT X, 460–61: “[S]upposuerimus ... nos agnoscere eorum, quæ in quæstione sunt ignota, talem esse dependentiam à cognitis, vt planè ab illis sint determinata ....” Also ibid., 459: “[D]eterminatæ difficultates & perfectè intellectæ ... eò reducendæ [sint], vt nihil aliud quæratur postea, quàm magnitudines quædam cognoscendæ, ex eo quòd per hanc vel illam habitudinem referantur ad quasdam datas.” Descartes speaks here of magnitudines since in Reg. XVII, he exemplifies his general conception of the method of discovery with the paradigmatic case of solving problems in his general algebra.] 


[N]otandum est, quoties vnum quid ignotum ex aliquo alio jam ante cognito deducitur, non idcirco novum aliquod genus entis inveniri, sed tantùm extendi totam hanc cognitionem ad hoc, vt percipiamus rem quæsitam participare hoc vel illo modo naturam eorum quæ in propositione data sunt (Reg. XIV, AT X, 438; my emphasis).

It is not difficult by now to determine in what, from Descartesʼ perspective, the entire methodical procedure is to culminate. That is to say, the established, serially ordered habitudines sive proportiones are to be transformed into systems of equations which are then to be resolved (or “reduced”)[footnoteRef:36] with the aim eventually of attaining an aperta & simplex comparatio—that is to say, æqualitas—between the quæsitum and something already known:[footnoteRef:37] [36:  For reducere in this sense see e.g. Reg. XIV, AT X, 447; Reg. XVII, AT X, 459.]  [37:  Cf. Reg. XIV, AT X, 441: “Maneat ... ratum & fixum, quæstiones perfectè determinatas vix vllam difficultatem continere, præter illam quæ consistit in proportionibus in æqualitates evolvendis ....” Reg. XVII, AT X, 460: “[T]totum hujus loci artificium consistet in eo quòd, ignota pro cognitis supponendo, possimus facilem & directam quærendi viam nobis proponere, etiam in difficultatibus quantumcumque intricatis ....”] 


Notandumque est ... præcipuam partem humanæ industriæ non in alio collocari, quàm in proportionibus istis eò reducendis, vt æqualitas inter quæsitum, & aliquid quod sit cognitum, clarè videatur (Reg. XIV, AT X, 440; my emphasis).

Once one arrives at this, it is ensured that one intuits the truth with the aid of the lumen naturæ alone (ibid., 440), which is the assumed goal of cognition in general, and a fortiori of mathematical cognition.
Descartes offers no complete explication in his extant writings of to what the reduction in question or the sought-after æqualitas amount. All one can dredge up on this score (in particular from the Regulæ) are sketchy exemplifications taken, quite predictably, from the paradigmatic field of general algebra; and it comes as no surprise that in this field, the procedure in question boils down to the resolution of a given system of algebraic equations the purpose of which is to end up with the sought-after general quantities equal to some initially given general quantities. Descartes devotes considerable portions of Geom. III to a thorough treatment of how the resolutions of algebraic equations are to be performed: I have nothing substantial to add on this score.
By way of contrast, what must be scrutinized now in detail is the præparatio comparationum introduced above. Descartes himself indicates, as we saw, that a considerable part of the extensio cognitionis mentioned in this passage coincides with this præparatio. If anything, it is an explication of how this præparatio is conceived by Descartes that promises to provide substantial portions of content for the sought-after manual for facilitating discoveries in a methodical way. I turn to this task—which in fact amounts to addressing questions (a) and (b)/Q.
4.3.2 The Præparatio Comparationum
I submit that for Descartes, three distinct basic operations are involved in the preparatory task with which (b)/Q is concerned, namely relativization to an absolute, determination of the quæsita through the data, and reduction to simplest problems.[footnoteRef:38] They will be introduced and discussed in turn in the following three subsections. It will be convenient to address question (a) concerning the nature of participatio in the course of dealing with the first of these operations. [38:  I believe it is these three operations that are hinted at (although in a different order) in the second to the fourth precepts of DM 2 introduced above. However, I need not rely on this plausible correspondence in the claims I am about to present.] 


