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It is hard to overestimate the role played by Christopher Clavius (1538–1612), 
professor of mathematics at the Collegio Romano from 1565 until his death, in the 
establishment of mathematics as an incontestable part of the Jesuit curriculum and 
body of thought.1 Besides his direct influence on the constitution of the mathemati-
cal part(s) of the Ratio studiorum,2 Clavius’s mathematical writings, ranging from 
introductory textbooks to commentaries to polemical pamphlets,3 almost immediately 
began to serve as standard references, despite their — occasionally — controversial 
character. Today, Clavius’s contentious stand towards the older school at the Collegio 
embodied in the person of Benedictus Pereira, who held an extremely negative view 
on mathematics, is regarded as a decisive factor in the sixteenth-century renaissance 
of mathematics, both within and outside the Society.4 

Nowadays, most scholars5 seem to agree that the philosophical framework of Clavi-
us’s institutional struggle can be found in the Prolegomena to his edition of Euclid’s 
Elements, first published in Rome in 1574. According to some,6 the general outlines 
of this preface reflect a philosophy of mathematics that is largely indebted to the one 
presented by the Neoplatonist Proclus (410/412 – 485) in the double prologue of his 
commentary on the first book of Euclid’s Elements. Without wanting to obscure the 
importance of Clavius’s revolutionary project, I will try to sketch a different picture 
of Clavius’s philosophy of mathematics, both on the ontological and on the episte-
mological level. In this re-evaluation, the limits of both Proclus’s influence and the 
interpretation of his commentary on Euclid will be my primary focus.

Clavius’s views on the nature of mathematical objects will be shown to be 
incompatible with the two conventional modes of interpretation found in the ancient 
commentators, namely the projectionism maintained by Proclus on the one hand, 
and the constructive abstractionism of writers such as Ammonius and Philoponus on 
the other. For Proclus, mathematical objects are extended and divisible projections 
of the unextended and indivisible ideas with which our understanding is equipped. 
The imagination acts both as the faculty that projects these ideas and as the imagi-
nary screen on which they are projected. The constructive abstractionism read in 
Ammonius, for example, sees mathematical entities as existing only in the mind of 
the mathematician who in thought has separated, i.e. abstracted, them from matter. 

Clavius’s position will lay bare the need to invoke a third category, namely that 
of a ‘snapshot-idealization’: in mathematics, according to Clavius, sensible objects 
are indeed considered free from matter, but they are not attributed any properties 
that they do not perfectly instantiate as sensible objects. As in a photograph, certain 
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features, for example matter and space, are not taken into consideration, but this 
does not mean that other, in particular mathematical, aspects are misrepresented or 
abstracted into another ontological level.

The philosophy of mathematics developed by Clavius not only proves to be 
an original and ingenious answer to the questions raised by the sixteenth-century 
Quaestio de certitudine mathematicarum, where Proclus appears as a main authority, 
but at the same time furnishes Jesuit mathematicians with a meta-mathematically 
guaranteed raison d’être on the institutional level, vis-à-vis their colleagues in natural 
philosophy. Although Clavius’s institutional merits are widely recognized in current 
research, the philosophical underpinnings of that struggle have not yet been studied 
in depth, and are mostly held as merely copying Proclus’s thoughts and therefore 
lacking any originality.

1. LITERARY AND INTELLECTUAL BACKGROUND

First of all, the meaning and scope of the Prolegomena can be fully grasped only 
by placing it against the broader intellectual background in which it appeared. If, at 
first glance, the Prolegomena seem to be a mere introduction to Euclid’s Elements, 
a closer look at both its literary and intellectual contexts shows that there is much 
more at stake. Despite its concise nature, Clavius’s preface fulfilled a role similar to 
that of other prefaces of the same period. 

These paratexts were also read in a manner that exceeded their introductory func-
tion, so that they served as quasi-independent, meta-mathematical reflections.7 Thus, 
due to this broader application, Clavius’s introduction was not limited to the demands 
of a conventional prologue and had the opportunity to tackle questions raised by 
the intellectual climate of its day. After all, ever since the appearance of Alessandro 
Piccolomini’s treatise Commentarium de certitudine mathematicarum, published in 
Rome in 1547 as an appendix to his paraphrase of the pseudo-Aristotelian Quaestiones 
mechanicae, the scientific value of mathematics had been severely on the defensive. 
Yet Piccolomini’s attack on mathematics did not so much intend to question the cer-
tainty of mathematics, but rather to invalidate the arguments traditionally appealed 
to in order to ground that certainty. To that end, a fundamental shift from the logical 
to the ontological realm was brought about by the Siennese philosopher. 

Piccolomini’s quarrel with tradition, and the debate it was about to provoke, are 
exemplary of the transformation occurring in the (re-)reading of Aristotle during 
the sixteenth century.8 The recovery, translation, and publication of the Greek com-
mentators (such as Ammonius, Philoponus, Themistius, and Simplicius) provided 
a privileged access to Aristotle that had previously been unavailable. Of crucial 
importance is the fact that the Greek commentators did not simply transmit Aristo-
tle’s theories. By also mentioning rival ones, they embodied a new, ‘critical’ reading 
of Aristotle.9 

A further boost (certainly in the field of meta-mathematics) was given by the 
publication of Proclus’s Commentary on the First Book of Euclid’s Elements in 
1533 by Simon Grynaeus. This work also played an important role in more technical 
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discussions among mathematicians such as the one on the angulus contactus.10 
Piccolomini explicitly names Proclus as the supportive authority he needed to risk 

revealing his controversial opinion11 and both Piccolomini’s supporters and adversar-
ies refer to Proclus as an argumentum auctoritatis.12 It is indeed very unlikely that 
Proclus was simply put forward by Piccolomini among “wonderful authorities”,13 
without there being any general acceptance of the validity of the claim that Proclus 
actually was an authority. But what were the possible reasons for the Neoplatonist 
to be acknowledged as an authority in the field of mathematics at that time? First of 
all, one may assume that Proclus, as the author of a Greek commentary on Euclid, 
shared in the high esteem acquired by the ancient commentators in general. Both 
in language and in thought, they were considered to be ‘closer’, and therefore more 
truthful, to ancient philosophy than medieval commentaries based on Latin transla-
tions.14 Secondly, Proclus simply proved to be, I think, a ‘useful’ authority, i.e. ‘the 
right man at the right time’. He dealt with the subject of mathematical demonstration 
from a philosophical standpoint and cleverly integrated an Aristotelian theory of 
demonstration within a generally Platonic philosophical framework.15 

Proclus thus met the Renaissance mathematicians’ needs in two crucial ways. 
Firstly, he furnished them with ‘ancient’ arguments — both utilitarian and philo-
sophical — for a defence and reappraisal of mathematics from a meta-mathematical 
perspective. Secondly, although he was a Platonist, he left the door open for a syn-
cretic and conciliatory approach16 by incorporating certain elements of Aristotle’s 
philosophy.

Evidently, Piccolomini’s reading of the Greek commentators and of Proclus’s 
Commentary was not the only reason that lead to the publication of his controversial 
treatise. Its underlying purpose reflected a cultural and intellectual climate where the 
traditional boundary between mathematics and natural philosophy was apparently 
in need of a certain legitimation. It is the vivid interaction between the new mate-
rial mentioned above and the growing invasion of mathematics into the territory of 
natural philosophy17 that endangered the monopoly of Aristotelian natural philoso-
phy in dealing with nature. Therefore, both sides were forced to re-legitimize their 
respective positions. 

2. OPENING THE DEBATE: PICCOLOMINI’S QUARREL WITH TRADITION

In the traditional view, held by Averroës and the Latin commentators,18 the math-
ematical sciences were considered to possess the highest degree of certainty, since 
they make use of so-called demonstrationes potissimae, a technical term indicating 
the type of demonstration that gives knowledge of both the fact (quia) and the true 
and immediate cause (propter quid) of that fact.19 This opinion was challenged by 
Piccolomini. He argues that mathematical demonstrations are unable to live up to the 
(or at least Piccolomini’s) strict demands of a demonstratio potissima. Their major 
premises do not have the form of a definition and their middle terms are not always 
the unique and proximate cause of the property proved.20 

But, as we have seen, for Piccolomini this ‘failure’ of mathematical demonstrations 
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as potissimae does not undermine the certainty of mathematics. On the contrary, this 
certainty only has to be looked for (and found) elsewhere, namely in the abstract 
nature of mathematical objects:

So Proclus concludes from Plato that the mathematical entities, about which 
demonstrations are made, are neither fully sensibles in the subject, nor entirely 
freed from it [i.e. the subject], but that those mathematical figures are found in 
the phantasia, the occasion being afforded by the quantities found in sensible 
matter.... Thus, the matter of these sciences will be, so to say, in this way imag-
ined quantity.... 21

The ontological status ascribed to mathematical objects by Piccolomini is as follows: 
they exist only in the phantasia as abstractions, the occasion being afforded by the 
most generally shared sensible accident,22 the quantities found in sensible objects. 
These quantities are nothing but the most common accidental properties of percep-
tibles and the easiest to abstract. 

Here, Piccolomini adopts Averroës’s conception of quantity as the most general 
sensible accident: the matter of mathematics, i.e. ‘imagined’ quantity (quantum 
phantasiatum), is the undetermined quantity that inheres in primary matter before 
it is embodied in a substantial form,23 or, in other words, the possibility of acquir-
ing spatial determinations.24 Since in reality matter and form are always entangled, 
the matter of mathematics can only be imagined (phantasiatum). After all, being 
thought in relation to a subject, undetermined quantity can no longer be considered 
as undetermined, and will always be ‘filled in’, i.e. will have received an extension 
determined by a specific form and thus subject to change. This is also the reason 
why, claims Piccolomini, among natural quantities no full equality exists, nor are 
perfect triangles or circles found.25 However, since quantity, as the most common 
accident, does not depend on any specific substance, it is the easiest to abstract; an 
abstraction moreover (in plain terms) into a perfect, ideal environment, where lines 
have no width and points are indivisible. 

By means of this ontology, the goal of Piccolomini’s Commentarium is brought to 
light. Concerned only with the non-essential quantitative characteristics of perceptible 
objects, abstracted into an imagined, undetermined quantity, mathematics can now 
be radically opposed and made inferior to physics, in which the true nature of things, 
expressed by means of the Aristotelian causes, is understood.26 Thus, the certainty 
of mathematics is guaranteed, but, in a way — at least for comprehending the true 
nature of sensible objects — it is also made redundant and useless. Piccolomini’s 
simplification27 of the objects of mathematics installs an unbridgeable ontological gap 
between mathematical and sensible objects on the one hand, and an epistemological 
fissure between mathematics and physics on the other. Moreover, by transposing 
the certainty of mathematics from the logical to the ontological level, Piccolomini 
wittingly or unwittingly made the ontological status of mathematical objects what 
would be crucially at stake in the forthcoming debate. 

Piccolomini ascribes the above-mentioned view to Proclus (“concludit ergo Proclus 
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ex Platone”). For a correct assessment of this claim, a brief sketch of Proclus’s phi-
losophy of mathematics is indispensable.28 According to Proclus, mathematical objects 
occupy an intermediary position between the objects of intellect and the objects of 
sense-perception.29 This place in between is the consequence of their “Janus head” 
relation to both realms: they are inferior to the former in so far as they are divisible, 
they surpass the latter because they are more simple and devoid of matter. The “epis-
temic correlates”30 are the following: the higher Forms are apprehended in a non-dis-
cursive, fully-grasping way by the faculty called νοῦς, the lower sensible objects are 
the object of mere opinion (δόξα), and, finally, the intermediate mathematical objects 
are dealt with in a discursive way, using imaginative representations (προβολαί) of 
the λόγοι. The corresponding faculty here is understanding (διάνοια). 

This last process of ‘projectionism’ forms the core of Proclus’s philosophy of 
mathematics. Due to and within the imagination (φαντασία), the unextended and 
indivisible ideas (λόγοι) with which the understanding is equipped are projected 
(προβάλλεται) as extended and divisible, thereby making them into possible objects 
of discursive reasoning, i.e. mathematical objects. 

Because of this intermediary state, through mathematical objects, one is able to 
‘bridge’ the gap between both intelligible and sensible objects. In an upward move-
ment, they bring us into contact with the intelligible world itself: in a downward 
movement, they serve as paradigmatic references for the perceptibles. Nevertheless, 
it is beyond doubt that for Proclus, the destination of mathematics mainly lies in the 
upward journey.31

It is highly remarkable that, in his reading of Proclus, Piccolomini simply ignored 
or misinterpreted the omnipresent projectionist point of view, especially considering 
the latter’s fierce attack on the abstractionism-thesis.32 In the main, says Proclus, 
two opposite views on the being of mathematical objects have been held.33 On the 
one hand, there is the opinion that they are derived from sensible objects, either by 
abstraction or by collection from particulars. On the other hand, there is Plato’s claim 
that they should have an existence prior to sensible objects.

In what follows, Proclus demonstrates the correctness of the Platonic view, by 
raising three fundamental objections against the ‘derivation-from-sensibles thesis’. 
These are, given the numerous puns,34 clearly aimed at Aristotle. Firstly, if mathemati-
cal objects are derived from sensible ones, where does their exactness and stability 
come from? Evidently, their precision springs from the soul, which is therefore 
the generatrix of mathematical objects.35 Secondly, if our mathematical ideas are 
inferred from perceptibles, should we then not use terms from the sense world in 
our demonstrations, since the premises must be of the same family as the demonstra-
tions? Obviously, this would conflict with the assertion that a universal premise is 
better for demonstration than a particular, and that demonstrations from universals 
are more truly demonstrative.36 Thirdly, if the soul fabricates in herself secondary 
images of the more truly existent things that matter receives from nature, would this 
not make the soul less honourable than matter? Such a statement is (according to 
the Neoplatonist) clearly nonsense, since the soul is the place of primary and matter 
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of secondary realities.37 On the whole, Proclus’s objections are all variations of a 
broader presupposition that what is more universal is ontologically prior to what is 
less universal.38 

At first glance, there are two possible ‘excuses’ for Piccolomini’s abstractionist 
interpretation of Proclus.39 (However, these by no means weaken the assertion that 
his reading is incorrect or, at least, imprecise.) Firstly, since the abstractionist thesis 
was widespread among other ancient commentators,40 it is possible that Piccolomini 
thought he could simply assimilate Proclus within this general tendency. Secondly, 
some of Proclus’s expressions may, if considered apart from the context in which 
they appear, give rise to an abstractionist interpretation.41 Yet the fact that Piccolo-
mini remains silent about Proclus’s attack on abstractionism, strengthens the thesis 
of a wantonly false reading, rather than that of an unfortunate misinterpretation. In 
that case, I believe, the above ‘excuses’ were convenient for Piccolomini rather than 
misleading.

As Anna De Pace rightly notices,42 the only two ‘genuine’ Proclean elements 
adopted by Piccolomini are the following: the adaptation of the phantasia as the 
necessary faculty for ‘doing’ geometry, and the intermediary position of this faculty. 
The rest of Piccolomini’s theory can grosso modo be labelled ‘Aristotelian’, with 
the caveat that such labels are insufficient for the eclectic positions taken during the 
sixteenth century. 

3. TAKING UP THE CHALLENGE: BAROZZI’S RESPONSE TO PICCOLOMINI

Piccolomini’s attack did not go unnoticed. In 1560 Francesco Barozzi, professor of 
mathematics at Padua and author of the first Latin translation of Proclus’s Commen-
tary,43 was the first one to take up Piccolomini’s challenge with the publication of his 
Opusculum, in quo una oratio, et duae quaestiones: altera de certitudine, et altera 
de medietate mathematicarum, continentur. The title clearly betrays the intention to 
offer a direct answer to Piccolomini’s arguments. 

As Maarten van Dyck claims,44 Barozzi’s answer consists in fact of an ingen-
ious — and in a certain way even witty — twist on Piccolomini’s arguments. The 
latter had, after all, implicitly accepted the intermediary position of mathematical 
objects, though only for hammering away at the imperfection of mathematics, which 
followed from the separation of its objects from natural objects. From Barozzi’s 
perspective, this separation from perceptibles becomes an argument precisely for 
the higher degree of perfection reached in mathematical objects. In other words, 
by reintroducing the idea of medietas in a Platonic scheme (where it belonged), 
the objects of mathematics are again lifted above the changing and corruptible 
nature of the sensible realm45 and directed towards the ‘true’ nature of reality, i.e. 
the intelligible world. Finally, by applying Piccolomini’s own claim that there has 
to be some correspondence between the objects of a science and the demonstra-
tions used, Barozzi contends that the greater certainty of the mathematical objects 
is necessarily reflected in mathematical demonstrations, which thereby outdo the 
demonstrations appealed to in physics.  
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During the following decades, the debate originating with Piccolomini remained 
a ‘hot topic’ in mathematical-philosophical circles. It was nourished by the contribu-
tions of — among others — Pietro Catena, Barozzi’s successor at the University of 
Padua, who attacked the idea of abstractionism, and the Jesuit natural philosopher 
Benedictus Pereira, who advocated Piccolomini’s case from the Collegio Romano. 
It is in this polemical context, generally referred to as the Quaestio de certitudine 
mathematicarum, that Clavius’s Prolegomena were published. And, considering our 
remarks on the wider scope of the preface, it is hardly surprising that Clavius’s text 
displays distinct echoes of this discussion.46 

4. CLAVIUS AND BAROZZI’S PHILOSOPHY OF MATHEMATICS

The ‘philosophy of mathematics’ adhered to by Clavius for taking sides in the 
Quaestio, has generally been labelled Proclean by present-day scholars.47 It is indeed 
beyond a doubt that Clavius was acquainted with Proclus’s Commentary on the First 
Book of Euclid’s Elements — particularly with Barozzi’s Latin translation of 1560, 
which he explicitly mentions.48 Moreover, in the passage from the Prolegomena 
commonly referred to as evidence for Clavius’s supposedly Proclean view, Proclus 
is invoked as an argumentum auctoritatis:49 “ut recte a Proclo probatur”. However, it 
goes without saying that neither Clavius’s acquaintance with Proclus’s text, nor his 
appeal to the latter as an authority, imply that Clavius simply — let alone correctly 
— adopted Proclus’s point of view. Piccolomini, for example, explicitly called upon 
the Neoplatonist for support, yet he misread him as a defender of an abstractionist 
theory. So, what is it that according to some is so Proclean about Clavius’s ideas? 
The key passage seems to be the following one:  

Since the mathematical disciplines deal with things that are considered apart from 
any sensible matter, although they are really immersed in matter, it is clear that 
they occupy a place intermediate between metaphysics and natural philosophy. 
For, if we consider the subject matter of these, as is rightly shown by Proclus, the 
subject matter of metaphysics is separated from all matter, both in reality and in 
reason; that of physics, on the contrary, is connected to sensible matter both in 
reality and in reason. Hence, since the subject of the mathematical disciplines is 
considered apart from any matter, although it is really found in it, it is an estab-
lished fact that it holds an intermediate position between the other two. Yet if 
the nobility and excellence of a science has to be judged by the certainty of the 
demonstrations it uses, undoubtedly the mathematical disciplines will hold the 
first place among all others.50   

First of all, by advancing this hierarchical structure of the sciences, Clavius incorpo-
rates, and at the same time secures, mathematics as an indispensable part of philoso-
phy, on an equal footing with both natural philosophy and metaphysics.51 Without a 
doubt, this assertion has to be understood as a direct response to those who denied 
(Aristotelian) scientific value to mathematics, such as Piccolomini and Pereira.52 
Furthermore, Clavius’s reply obviously not only offers a defence of mathematics, but 
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also a cunning attack on the unchallenged position of natural philosophy, similar to 
Barozzi’s. Regarding the certainty of the demonstrations used, mathematics in this 
scheme exceeds both natural philosophy and metaphysics. Since the mathematical 
disciplines demonstrate their claims on the most solid grounds, they are, as it were, 
beyond all doubt. That this is not the case for other sciences is apparent, according 
to Clavius, from the multitude of opinions existing in those fields, such as the exist-
ence of numerous schools of Peripatetics, who disagree “as the various branches of 
a common trunk”.53 

The combination of mathematics’ epistemological intermediacy and pre-eminence 
enables Clavius to assign to mathematics the key role in the whole of speculative 
philosophy. In the chapter “Various uses of the mathematical disciplines”, the above 
scheme is reiterated, with an explicit reference to Proclus, by introducing mathemat-
ics as a bridge between natural philosophy and metaphysics.54

The ontology and epistemology upon which Clavius founds his restoration and 
reappraisal of mathematics are, as mentioned above, invigorated by the authority 
of Proclus. At first glance, one aspect indeed seems to be genuinely Proclean: the 
intermediary position of the mathematical objects, and the intermediateness of the 
mathematical sciences resulting from it. According to Chikara Sasaki, Clavius here 
sides with Proclus by repeating Barozzi’s epistemology “which is fundamentally 
eclectic but influenced most by Proclus”:55

As seen from our perspective, natural science comes first, mathematics second, 
and divine science third: in the order of nature, on the other hand, divine science 
is first, mathematics second, natural science last, so that mathematics always is 
truly in the middle between natural science and divine science....56

The epistemology presented here by Barozzi consists in a reconciliation between 
Plato and Aristotle stemming from Ammonius.57 At first glance, Barozzi says,58 Plato, 
who prefers mathematics to natural philosophy, and Aristotle, who puts natural phi-
losophy prior to mathematics, seem to disagree. However, by subtly introducing the 
“from our perspective [quoad nos]” and “in the order of nature [quoad naturam]” 
qualifiers, the contradiction vanishes. Now Barozzi is able to show that it is only a 
matter of different, but in the end complementary, perspectives, both of which grant 
mathematics its rightful place in the middle. 

The claim however, that Clavius’s ranking of the sciences forms a rather uninspired 
copy of Barozzi’s assertion,59 is somewhat derogatory to our Jesuit mathematician’s 
genius. Where the epistemology, i.e. the tripartite division of the speculative sciences 
and mathematics’ intermediary position, indeed remains unaltered by Clavius, the 
ontology that functions as its starting-point is quite different. If we have a look at 
Barozzi’s Oratio ad philosophiam virtutemque ipsam adhortatoria, delivered in 
Padua in 1557,60 we find the broad outlines of an ontology corresponding with and 
sustaining the epistemology mentioned above: 

Some things are fully immersed in matter, so that neither according to [their] 
being nor according to reason can they be separated from matter: these are called 
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natural objects. Others are, both according to [their] being and according to [their] 
proper consideration, separated from matter, and these we call divine objects. 
Still others, which can indeed be separated from sensible matter according to 
[their] proper consideration, but not at all according to [their] being, are termed 
mathematical objects.61

Combined with Barozzi’s following statement, one is tempted to read this ontology 
as very akin to Piccolomini’s: 

Yet, one has to realize that, as long as mathematical objects exist in sensible 
matter, they are said to be natural objects; but when they have been separated 
from any sensible matter, then they are truly called mathematical essences, which 
do not exist anywhere but in the phantasia and in our soul.62

To both, the mathematical objects exist only in the phantasia — an idea derived 
from Proclus — as a result of a rational separation from sensible matter; the only 
difference being that for the former this separation is a benefit, for the latter, a great 
loss. In short, the disparity between Barozzi and Piccolomini then comes down to 
looking at the same ontology through either Platonist or Aristotelian spectacles — an 
ontology that, moreover, can barely be called Proclean, since the process of construct-
ing mathematical objects, i.e. by abstraction/separation, depends on and starts with 
objects found in the sensible realm, and does not involve any kind of projectionism 
or innatism, according to which the mind is fitted out with innate or inborn ideas that 
are not derived from sense experience. 

However, falling back on the above-cited artificial and selective collation of ideas 
in order to reconstruct the ontology maintained by the Paduan professor, seems to 
some extent problematic. After all, as De Pace asks,63 how could one reconcile the 
just-mentioned ontological framework with Barozzi’s next utterance, also found in 
his Lectiones in Procli commentarios: 

But other things (as our Proclus here and there affirms, and as will be more 
clear to us in what follows) are both according to [their] being and according 
to [their] proper consideration separated from sensible matter and exist in intel-
ligible matter: those are called mathematical objects and they are considered by 
the mathematical part of contemplative philosophy.64 

Here, Barozzi appears to take Proclus’s side by introducing the notion of intelligible 
matter and excluding the possibility of abstractionism, since the mathematical objects 
are also according to their being (secundum esse) separated from sensible matter.

Given the contradictory testimonies quoted above, it is not a settled question 
whether Barozzi is inclined to embrace an abstractionist point of view or not. How-
ever, De Pace’s reference to Barozzi’s letter to Alvise Buonrizzo,65 in which the 
former claims to believe in the possibility of a successful reconciliation between the 
Platonic innatism doctrine and Aristotle’s theory of abstraction, may indeed func-
tion as a stimulus to rethink and reformulate our question. Perhaps for Barozzi, the 
contradictions we observe were not contradictory at all.66 This argument is, however, 
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not entirely convincing, since Barozzi does not mention the specific (ontological) 
status of mathematical objects in his letter to Buonrizzo, and confines himself only 
to innatism and abstractionism in general. After all, the contradiction here is not that 
between Platonic Ideas and Aristotelian Universals, but that between abstract and 
‘projected’ mathematical entities. 

Yet I think there is a way of making the apparent contradiction more under-
standable. If we consider Barozzi’s mathematical philosophy to be fundamentally 
‘abstractionist’, while noting that, from his broader Platonic perspective, this process 
of separation equalled an ontological gain (as discussed above), it is not unlikely that 
his reading of Proclus would show traces of this abstractionist view. 

As we have seen, Barozzi adopted Proclus’s medietas-idea for consolidating math-
ematics’ supremacy over natural philosophy, and took up the role assigned to both 
the phantasia and the notion of intelligible matter; three aspects that nevertheless do 
not undermine an overall abstractionist view. Moreover, it is quite remarkable that 
even in his Lectiones in Procli commentarios, a clearly abstractionist tone is heard. 
As long as mathematical objects exist in sensible matter, they are natural objects, 
but once separated, they are truly mathematical objects. In my opinion, Barozzi is 
able to establish a partial reconciliation by broadening the meaning of “secundum 
esse”: qua mathematical objects, mathematical objects exist only in the phantasia 
and in the soul, i.e. in intelligible matter (“nullibi nisi in phantasia et in anima nostra 
subsistunt”), and are thus separated from sensible matter (“cum secundum esse ... 
a materia sensibili separata sunt”). One could call this kind of being a “derivative 
being”, or at least “being” in a very loose sense, where the relation between ratio 
essendi and ratio cognoscendi is not totally clear. On the other hand, before the act of 
separation, they exist in sensible matter (“dum in materia sensibili haec consistunt”), 
but not yet qua mathematical objects (“res naturales esse dicuntur”). 

In this interpretation, the primary existence of mathematical objects lies in sensi-
ble matter, but once separated (by thought), they also have a derivative being in the 
phantasia, so that if one would ask the question “What is the being of mathemati-
cal objects?”, the answer would depend on the point of view chosen. In this way, 
Barozzi is able to say that mathematical objects are both separated from sensible 
matter (according to their derivative being) and inseparable from sensible matter 
(according to their primary being). Obviously, this hypothesis is nothing but one 
way to present a coherent reading of Barozzi’s text, and remains open to nuances, 
corrections and further additions. Finally, this would also mean that Barozzi’s 
philosophy of mathematics is, despite a generally Platonic approach, essentially 
‘un-Proclean’.

5. CLAVIUS’S PHILOSOPHY OF MATHEMATICS: SNAPSHOT-IDEALIZATION

When we have a look at Clavius’s Prolegomena, the ideas of Proclus seem even further 
away. According to our Jesuit mathematician, the subject matter of mathematics is found 
(reperiatur) in sensible matter,67 but is nevertheless considered free from it (“absque 
ulla materia sensibili considerantur” and “extra omnem materiam consideretur”). 
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Mathematical entities are thus, in a way, both abstract and immersed in matter.68 
At first glance, the ontology portrayed by Clavius plainly differs from Barozzi’s. The 
ontological gap established by the Paduan professor between sensible objects and 
mathematical entities — the latter only existing as such in the phantasia (“nullibi nisi 
in phantasia et in anima nostra subsistunt”), has been closed, and only the manner in 
which both are considered indicates the difference. 

This classification of subject matter (and the corresponding sciences), stemming 
from Aristotle,69 was frequently used in the Latin West from the early Middle Ages.70 
Yet Clavius’s originality lies in the fact that his reading of this conventional taxonomy 
is at odds with the two general modes of interpretation maintained by Aristotle’s 
commentators, i.e. projectionism71 and constructive abstractionism.72 The latter view, 
namely that mathematical objects exist only in the mind of the mathematician who 
reasons about triangles, angles, etc., which he conceives separately from matter, 
was developed by pseudo-Alexander and accepted by Porphyry, Ammonius, and 
Philoponus.73 

One could argue that, in the end, there is no significant difference between Clavius’s 
approach and the constructive abstractionism adhered to by Porphyry, Ammonius, 
and Philoponus. After all, in both cases, sensible matter is left out of consideration 
or ‘abstracted away from’, and what one is left with, i.e. a mathematical object, 
seems to be identical. The only contrast is that, for Clavius, mathematical objects 
here remain at the same ontological level as sensible ones, and that, for the above 
commentators, they are conceived of as mental constructions based on sensible per-
ception. From this perspective, the being present or absent of an ontological breach 
may seem somewhat accessory, but if one takes a closer look at Pereira’s claims, 
to which the Prolegomena are a direct response, it appears to be more than just a 
negligible variation on the same theme. 

Adopting and elaborating upon Piccolomini’s conception of quantity, i.e. quantity 
as co-existent with prime matter, and hereby prior to or independent of any actualiza-
tion by the spatial determinations that the substantial form brings to prime matter, 
Pereira, in his De communibus omnium rerum naturalium principiis (1576), radically 
opposes quantity as mathematical and abstract extension to quantity as physical 
extension. The subject matter of mathematics is not the particular physical extension 
of a sensible object, but rather abstract quantity. This distinction is elucidated by the 
example of a sphere that touches a plane at a single point: this is indeed true for a 
sphere as an abstract and mathematical quantity, but false for a sphere as a physical, 
extended thing.74 Obviously, both for Piccolomini and Pereira, the ontological gap 
they establish turns out to be unbridgeable: sensible objects do not perfectly instanti-
ate the properties of abstract mathematical objects.

In my opinion, Clavius is capable of countering this issue by means of his well-
considered formulation of the subject matter of the mathematical disciplines: “... disci-
plinae mathematicae de rebus agunt, quae absque ulla materia sensibili considerantur, 
quamvis reipsa materiae sint immersae”, and “subiectum mathematicarum discipli-
narum extra omnem materiam consideretur, quamvis re ipsa in ea reperiatur”. Here, 
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I think, a parallel with Aristotle’s Metaphysics M3, 1077b24–30 can be drawn:

There are many statements about things merely considered as items in motion, 
independently of what each such thing is and apart from their accidents, and it 
is not therefore necessary that there is either something moving separately from 
perceptible objects or some separate entity in them. In the same way, in the case 
of items in motion, there will be statements and sciences which treat them not 
qua moving but only qua bodies, or again only qua planes, or only qua lines, or 
qua divisibles, or qua indivisibles having position, or only qua indivisibles.75  

Aristotle here introduces a qua-operator that appears to function as some sort of 
predicate filter:76 perceptible objects, he says, can be considered only as moving 
— in isolation from all other particular predicates, and also only qua bodies, qua 
lengths, etc. Like the medical scientist who treats perceptible objects qua health,77 
the mathematician studies sensible objects, but merely qua length, qua width, qua 
lines, and so on. 

Applying a mathematical qua-operator, all predicates that concern the material 
composition of a specific object are ‘filtered out’, so that only the features that are 
relevant for mathematics remain. This outlook has two major implications. First of 
all, from this point of view, there is evidently no need for any ontological redoubling: 
mathematicians focus on one particular aspect of sensible objects, and therefore “the 
ontology that they presuppose does not require any substantial items other than these 
physical bodies”.78 Secondly, the risk of idealization vanishes: mathematical objects 
exist to the degree that the mathematical properties considered are truly instantiated 
in the sensible objects studied. As a result, the only type of abstraction involved is 
the abstraction introduced by the qua locution.79 

Moreover, this view does not undermine the idea of separation: by separating matter 
(i.e. the physical instantiation) from things immersed in matter, one does not neces-
sarily create new mental types of objects. One only assumes the separated existence 
of things that in fact do not exist in separation from matter,80 that is, as some sort of 
‘working hypothesis’.81 The similarity with Clavius’s “quamvis reipsa materiae sint 
immersae” is striking. As Aristotle says: “the best way of studying each thing would 
be this: to separate and posit what is not separate, as the arithmetician does and the 
geometer”,82 a process appropriately described by Lear as a helpful fiction, rather 
than a harmful one,83 for “it makes no difference nor does any falsity result if they 
[sc. mathematical objects] are separated”.84

It is of crucial importance to point out the specific meaning of the word ‘abstraction’ 
in this context, since, obviously, when Clavius talks about mathematical objects as 
“less abstract entities”,85 he does not have in mind Piccolomini’s “abstract quantities”. 
For the former, abstraction is conceived of as — formulated negatively — filtering 
out the properties of sensible objects that are not mathematically relevant, i.e. ‘make 
abstraction from’ or ‘leave unconsidered’ the material composition of a specific object. 
For the latter, abstraction means to draw away the quantitative properties of sensible 
objects, and impose them on imagined matter. This last step is crucial, because from 
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Piccolomini’s point of view, the quantitative properties imposed on imagined matter 
are not the inexact properties of sensible objects precisely because they are imposed 
upon imagined matter. The fact that mathematical objects consist of imagined matter 
is the reason why mathematical entities, unlike perceptibles, can be perfect triangles, 
circles, etc., and can also be fully equal to each other. 

Precisely by keeping silent about such notions as imagined or intelligible matter, 
Clavius precludes the possibility of any idealizing interference. The only idealiza-
tion involved in the Jesuit’s process of abstraction is a ‘snapshot-idealization’: by 
considering sensible objects free from matter, they are no longer subject to change 
but, on the other hand, they are not ascribed any properties that they do not perfectly 
instantiate as a sensible object. As in a photograph, certain aspects of reality are not 
taken into consideration, for instance matter and change, but this does not imply that 
other aspects, e.g. mathematical ones, are hereby misrepresented.

Thus, although Clavius’s formulation is unable to address the heart of Piccolomini’s 
critique, i.e. that mathematics deals merely with accidental properties, it does furnish 
mathematics with a right to speak when it comes to dealing with nature: first of all, 
since mathematical objects are perfectly instantiated in sensible objects, secondly, 
since the knowledge attained by mathematics is free from any doubt, and therefore 
truly scientific.86

Considering Barozzi’s philosophy of mathematics, we could examine the question 
as to whether the abstraction adhered to by the Paduan professor substantially differs 
from Clavius’s or not: that is, does the ontological gap also play a role here? After 
all, to both Clavius and Barozzi, mathematical objects are separated from matter, and 
this separation from matter appears to be the only idealization implied there. 

Barozzi’s conception of intelligible matter does not appear to imply the type of 
idealization that is coupled with Piccolomini’s imagined matter. In fact, it seems to 
operate only as a counterweight to sensible matter, in so far as it is stable and not 
subject to change. In my opinion, the ontological gap established by the Paduan 
professor does not so much characterize a significant difference in both men’s con-
ception of mathematical entities, but rather illustrates the more refined and elaborated 
nature of Barozzi’s philosophy of mathematics and the broader philosophical frame-
work underlying it. Clavius, remaining silent on crucial elements such as phantasia 
and imagined/intelligible matter, leaves us with a rather poor epistemological and 
ontological framework upon which to build a coherent and articulate ‘philosophy’ 
of mathematics. 

Accordingly, the parallel with the passage of Aristotle’s Metaphysics I have 
drawn above merely serves as an elucidating and interpretative contextual frame 
and is not at all a call to identify Clavius’s ideas on mathematics with Aristotle’s. 
After all, that passage is only one relevant fragment of the complex whole (at least, 
if it can be considered a whole) of Aristotle’s philosophy of mathematics, and its 
relation to other aspects is far from unproblematic, e.g. to Aristotle’s tricky notion 
of intelligible matter.87 

As Feldhay puts it, Clavius’s real justification came from the practice of 
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mathematics itself,88 i.e. its proven usefulness and educational value. Therefore, his 
reference to the authority of Proclus should be understood, I think, as a rhetorical 
way of engaging himself in the context of the Quaestio, rather than as a statement 
of philosophical interest. In Proclus, Clavius mainly found an ally for a utilitarian 
reappraisal of mathematics, not a philosophical one.89 

6. CONCLUSION

From the foregoing, it is a matter of course that appealing to Proclus as an authority 
does not in itself warrant a ‘correct’ understanding or interpretation of the latter’s 
ideas. Especially in the case of Clavius, where, from a strictly philosophical perspec-
tive, the range of his appeal to authority appears to be limited to a mere agreement 
on the intermediary position of mathematical entities, the elements upon which to 
found such a thesis are thin at best. 

Even when confronted with an at first glance more thorough reading of Proclus’s 
Commentary, e.g. in Piccolomini’s and Barozzi’s writings, a crucial aspect such 
as the Neoplatonist’s projectionism-theory appears to be simply neglected or mis-
interpreted. Here ‘Proclean’ elements, such as the ontological intermediateness of the 
mathematical objects and the role of the phantasia as its epistemological correlate, 
prove to be handily incorporable into an abstractionist scheme. Yet both the fact that 
Clavius explicitly refers to Proclus and the latter’s significance in the debate between 
Piccolomini and Barozzi give a clear indication of the influence and importance 
acquired by Proclus’s Commentary in the early modern period. 

The scarcity of ‘building blocks’ in Clavius’s Prolegomena to reproduce an 
ontological and epistemological system (if, at least, such a thing has to be sought 
in the Jesuit’s text) works both ways: referring to a fragment of Aristotle’s Meta-
physics as a starting point for a meaningful and coherent interpretation can only 
be a first step in the right direction. In my opinion, it is more appropriate to read 
the Prolegomena as a polemical dialogue with Piccolomini and Pereira, with the 
institutional struggle and its utilitarian approach in mind, rather than as the work 
of a Proclus-adept. The minimalist ontology and epistemology presented in the 
Prolegomena enabled Clavius both to counter Piccolomini’s claims and to secure 
mathematics’ key position in the Jesuit educational programme: mathematics gained 
a right to speak when it came to dealing with nature and, moreover, this right was 
legitimized by an epistemological certainty that was not to be found in natural 
philosophy nor in metaphysics. Mathematics was a true Aristotelian scientia and 
the institutionalization of a mathematical research program was hereby (again) 
legitimatized. Although Pereira’s attempt to undermine mathematics’ institutional 
identity within the Society was countered by Clavius, their quarrel illustrates the 
close connection between the epistemological position of mathematics and the 
socio-professional status of its practitioners.90 
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