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Argument

The purpose of this paper is to provide an analysis of Giordano Bruno’s conception of mathematics.
Specifically, it intends to highlight two aspects of this conception that have been neglected in previous
studies. First, Bruno’s conception of mathematics changed over time and in parallel with another concept
that was central to his thought: the concept of infinity. Specifically, Bruno undertook a reform of mathe-
matics in order to accommodate the concept of the infinitely small or “minimum,” which was introduced
at a later stage. Second, contrary to what Héléne Védrine claimed, Bruno believed that mathematical
objects were mind-dependent. To chart the parallel development of the conceptions of mathematics
and infinity, a seven-year time span is considered, from the publication of Bruno’s first Italian dialogue
(La cena de le ceneri, 1584) to the publication of one of his last Latin works (De minimo, 1591).
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Introduction: The “realist obstacle” to Bruno’s mathematics

Giordano Bruno (1548-1600) owes his reputation to his infinitist cosmology. Indeed, Bruno is
known as the ‘philosopher of the infinite’ and, additionally, as an unrepentant heretic because
of his death at the hands of the Roman Inquisition. What is less known is that Bruno envisioned
not only the infinitely large — the boundless universe - but also the infinitely small - what he called
the minimum; and that he spent his last years developing an ‘atomistic geometry’ based on the
concept of the minimum. Arguably, the reason why Bruno’s mathematics has gone unnoticed is
because even Bruno scholars have struggled to make sense out of it. Although the idea of infinitely
small quantities would play a crucial role in the development of seventeenth-century mathematics
(leading to the invention of the infinitesimal calculus) Bruno seemed unable to convert this idea
into an acceptable mathematical doctrine, probably because he lacked the technical skills to do so.
Moreover, Héléne Védrine (1976) suggested that Bruno’s mathematical failure was also due to his
belief in the actual existence of mathematical objects in nature, a belief that constitutes the core of
the philosophical view known as “mathematical realism” or “Platonic realism” (see Miller 2016).
For this reason, Védrine spoke of a “realist obstacle” hindering Bruno’s mathematics.

Recent attempts to gain a better understanding of Bruno’s life and works have led to a reappraisal
of his mathematical thought. Giovanni Aquilecchia (1993) was the first to call for a new approach to
Bruno’s mathematics based on a careful analysis of his sources, his philosophical agenda, and the
historical circumstances under which he came to elaborate his atomistic geometry. Furthermore,
Aquilecchia must be credited with the discovery of two of Bruno’s first mathematical writings
(the dialogues on Fabrizio Mordente’s compass, Bruno [1586] 1957) which remained unknown until
the 1950s. In the 2000s, the writings discovered by Aquilecchia provided the basis for Luciana De
Bernart’s monograph on Bruno’s mathematics (De Bernart 2002). For De Bernart, Bruno’s critics
made the mistake of reading his mathematical writings through the lens of their own conception of
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mathematics, while they were best understood in the context of Renaissance mathematical practice.
This was confirmed by the dialogues on Mordente’s compass in which Bruno tried to provide a the-
oretical explanation for the use of the instrument invented by his fellow countryman.

A few years before De Bernart, Angelika Bonker-Vallon had developed new perspectives on
Bruno’s mathematics by analyzing it from the viewpoint of his metaphysics (Bonker-Vallon
1995).! Likewise, the contributors to the volume edited by Heipcke, Neuser, and Wicke (1991)
had paved the way for a new understanding of Bruno’s mathematics by dispelling long-standing
prejudices about the derivative nature of Bruno’s atomistic geometry, among other things. Also
worth noting is that, as early as the 1920s, Ksenija Atanasijevi¢ had offered a detailed account of
Bruno’s most important mathematical work in her La doctrine métaphysique de Bruno exposée
dans son ouvrage De triplici minimo (The metaphysical and geometrical doctrine of Bruno, as given
in his work De triplici minimo (Atanasijevi¢ [1922] 1972). Although Atanasijevi¢’s interpretation
was influenced by her attempt to show that Bruno was a precursor of the Serbian philosopher
Branislav Petronijevi¢ (1875-1954), her book deserves a special mention because it was written
at a time when scholars showed very little interest in Bruno’s mathematics.

In spite of these developments, Bruno continues to be regarded as a poor mathematician.” The
aim of this essay is to challenge this received view by charting the evolution of Bruno’s conception of
mathematics. I claim that both in his vernacular and Latin works Bruno defended the idea that
mathematical objects were mind-dependent, pace Védrine. However, this did not happen at the
expense of Bruno’s faith in the explanatory power of mathematics as he repeatedly used mathemati-
cal concepts and images in his descriptions of nature, although not in a quantitative way. The only
exception to this rule was mathematical astronomy since Bruno disputed that mathematics could
capture the physical cause of astronomical phenomena and was against the use of explanatory devi-
ces such as orbs. But then again, this was a consequence of Bruno’s disbelief in the existence of
mathematical objects outside our minds. A second contention of this paper is that the evolution
of Bruno’s mathematics was related to the additions that he made to his theory of the infinite,
namely the introduction of the concept of the minimum. In my opinion, it was to turn the minimum
into a mathematical object that Bruno started a reform of mathematics.

To be clear, this paper discusses two versions of mathematical realism:

(1) The view that physical phenomena can be explained in mathematical terms.?

(2) The view that mathematical objects have an existence that is separate from our mind.

I shall argue that Bruno accepted (1) but not (2). To show how Bruno’s negotiations between
these two versions of mathematical realism interacted with the introduction of the minimum, I
will examine three works: La cena de le ceneri (Bruno [1584] 2018); Acrotismus camoeracensis
(Bruno [1588] 1879a); and De minimo (Bruno [1591] 1889b). In particular, I will focus on the
cosmological and mathematical implications of Bruno’s discussion of infinity in these three works.
However, the reader should be aware that the concept of infinity has a long history that cuts across
several disciplines, including theology. Especially in Bruno’s day, advocating an infinitist view of
the universe was seen as an attack on the religious status quo, given the dependence of the
Christian faith on the Aristotelian-Ptolemaic system. Not to mention the allegations of Pierre
Bayle (1697) who saw in Bruno’s De la causa, principio et uno (On Cause, Principle and
Unity; Bruno [1584] 1998) the archetype of Spinoza’s pantheism. Furthermore, the recent studies

ISee also Bonker-Vallon (1999; 2003)

2For instance, see Henry (2001b, 145)

3In a recent article on early modern astronomy, Gimen distinguishes mathematical realism from what he calls “physical
realism,” that is, “the belief that a true geometrical description (or model) can be made out of a true physical theory, that is, of
inquiries into physical reasons” (Cimen 2018, 3). As we shall see (especially in § 3), Bruno would have subscribed to this latter
version of realism, insofar as he thought that mathematics should be modelled after physics. Mathematical realism has also
been associated with the Scientific Revolution and the “mathematization of nature” (see Henry 2001a, 15).
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Fig. 1. Diagram showing the position of the planets in the solar system. Copernicus, De revolutionibus, bk. | [in color in the
online version only].

of Amir Alexander (2014) indicate that the infinitely small was also viewed as a troublesome con-
cept by religious authorities such as the Jesuits, who feared its political and social implications for
the future of the monarchy and Church hierarchy. It is beyond the scope of this paper to deal with
the theological issues raised by Bruno’s conception of infinity. Nonetheless these issues should be
kept in mind, otherwise we risk losing sight of the historical context in which Bruno lived and
operated and thus underestimating the complexity of his thought.

1. Realism vs instrumentalism in La cena de le ceneri (1584)

Ernan McMullin claimed that “to call Bruno a ‘Copernican’ requires one to empty the label of all
content save the assertion that the earth and planets move around the sun” (McMullin 1987, 64). In
particular, McMullin noticed how Bruno seemed unable to understand important aspects of the
Copernican theory, especially when it came to technical issues. An example is provided by the expla-
nation Bruno gave in La cena de le ceneri (The Ash Wednesday Supper, 1584) of the Copernican
diagram showing the position of the planets in the solar system (fig. 1). The issue at stake was
the position of the earth relative to the moon. According to Torquato, one of the two Oxford dons
with whom Bruno (or better his fictional character) engaged in a conversation on the Copernican
theory, Copernicus placed the earth on the third sphere, with the moon carried around it on an
epicycle. On the contrary, Bruno thought that the earth and the moon were located on the same
epicycle (Bruno 2018, 161-65).
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Although in La cena Torquato was forced to admit that he was wrong, it was Bruno who made a
mistake. In response, scholars have tried to justify him by suggesting external causes for his misun-
derstanding of the Copernican theory. Frances Yates proposed that Bruno was reading Copernicus in a
Hermetic way, which led him to see the Copernican diagram as more of a “hieroglyph” than an actual
representation of the solar system (Yates 1964, 241).* More recently, Dario Tessicini demonstrated that
Bruno’s view that the earth and the moon were on the same epicycle could be traced back to the
Pythagorean belief in the existence of a counter-earth (Tessicini 2007, 9-58).°

Be that as it may, Bruno’s failure to understand technical aspects of the Copernican theory does
not alter the fact that he was one of the first to explicitly endorse the idea that the earth moved, at a
time when the vast majority of the astronomers and natural philosophers tended to accept only
Copernicus’s mathematical models but not the underlying cosmological theory. What is more, as
noted by McMullin, Bruno may have been the first to notice in print that the author of the anon-
ymous letter entitled Ad lectorem de hypothesibus huius operis (To the reader, regarding the
hypotheses of this work) and appended to De revolutionibus (On the Revolutions, 1543) was
not Copernicus himself (McMullin 1987, 59).° We now know that the author was Andreas
Osiander (1498-1552), who took over the publication of Copernicus’s work when Rheticus
was forced to leave Nuremberg for Leipzig, where he had been appointed to the chair of mathe-
matics. However, Bruno could not have been aware of this, as it was not until 1609 that Osiander
was first identified as the author of Ad lectorem by Kepler (Lerner and Segonds 2008, 120-24).

In Ad lectorem, Osiander famously claimed that the ideas presented in De revolutionibus had to
be regarded as mere hypotheses aimed at explaining astronomical phenomena in mathematical
terms, and not as physical statements concerning the actual structure of the universe. In the belief
that Copernicus was not only trying his hand at new mathematical models but also proposing an
alternative worldview, Bruno criticized the author of Ad lectorem for having betrayed Copernicus’s
intentions. Early interpreters, especially Pierre Duhem, have labelled Osiander’s reading of De
revolutionibus as instrumentalist, while Bruno and the other scholars who accepted the cosmo-
logical aspect of the Copernican theory have been defined as realists. Since the divide between
instrumentalism and realism in early modern astronomy has attracted a great deal of scholarly
attention, I will give a brief account of the historiographical debate on these two epistemological
stances before going on to address the question of Bruno’s realism.

In modern scholarship Pierre Duhem was the first to acknowledge and oppose what, in his
understanding, was Copernicus’s realism. In To Save the Phenomena, Duhem claimed that
Copernicus was a realist insofar as he believed that his astronomical hypotheses were both true
and demonstrable (Duhem [1908] 1985).2 However, Duhem’s claim did not sit well with the find-
ings of Noel Swerdlow and Otto Neugebauer, who showed that Copernicus did not consider his
mathematical proofs to be certain (Swerdlow and Neugebauer 1984, 19-21). In light of this, schol-
ars have concluded that Duhem’s hostility towards Copernicus was rooted in his own view of
science, one that fiercely rejected “the philosophical-theological imperialism of the prevailing real-
ism of the second half of the sixteenth century” (Goddu 1990, 307). This would also explain why
Duhem was sympathetic with Osiander, who in his opinion had shown that “the hypotheses of
physics are mere mathematical contrivances devised for the purpose of saving the phenomena”
(Duhem 1985, 117).

“The “Yates thesis” has been called into question by Westman (1977) and McMullin (1987).

5See also Granada (2010, 2015).

SFor an overview of the authors who first noted that Ad lectorem was not the work of Copernicus, see Lerner and Segonds
(2008, 118-20).

’On Osiander, see also Wrightsman (1975).

8As already mentioned, within the Copernican theory, it is important to distinguish between first principles (heliocentrism,
motion of the earth, etc.) and models of planetary motion (in Latin theoricae planetarum), which involve the use of eccentrics
and epicycles. The former have a physical and cosmological value, while the latter are mathematical hypothesis that may or
may not be true from a physical viewpoint. On this issue, see Lloyd (1978) reprinted in Lloyd (1991).
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A few decades after Duhem, Robert Westman demonstrated that Osiander’s reading of De rev-
olutionibus gave way to an established interpretation of the Copernican theory, which Westman
called the “Wittenberg interpretation” and whose advocates were the followers of Philip
Melanchthon (1497-1560). This approach was characterized by an ambivalent attitude towards
Copernicus, as members of the Melanchthon circle accepted the equantless models while rejecting
the three types of terrestrial motion. For this reason, they tried to turn the Copernican models into
computational devices that could fit into a geostatic view of the universe. These efforts must have
been successful, because “the realist and cosmological claims of Copernicus’s great discovery failed
to be given full consideration” (Westman 1975, 168). On the other hand, in opposition to Duhem,
Westman (ibid., 167) emphasized that the Wittenberg interpretation was not instrumentalist in
character, and that “it represented more than a position of epistemic resignation with regard to
what one could know about actual celestial motions, while stopping short of a strong realist inter-
pretation” (ibid., 167).

More recently, Peter Barker and Bernard Goldstein warned against the use of the terms realism
and instrumentalism in descriptions of sixteenth-century astronomy. Both these terms, the
authors argued, were coined in the twentieth century in the context of a specific philosophical
debate, hence “neither realism nor instrumentalism quite captures the predicament of the
sixteenth-century astronomer” (Barker and Goldstein 1998, 253). Moreover, Barker and
Goldstein noticed that in the sixteenth century, mathematical astronomy and natural philosophy
were distinguished on the basis of their demonstrations. Following the Aristotelian theory, propter
quid demonstrations (from causes to effects) were attributed to natural philosophy, while math-
ematical astronomy was limited to quia demonstrations (from effects to causes). The fact that
astronomical knowledge could be probable at best was seen as a consequence of the impossibility
of converting quia demonstrations into proper quid, for certain knowledge was achievable only
through the latter. It is worth noting that the Aristotelian theory of demonstration was also
invoked in another sixteenth-century epistemological debate: the Quaestio de certitudine mathe-
maticarum.’ This suggests a comparison between the Quaestio and contemporary discussions on
the status of astronomical demonstrations such as those reported by Barker and Goldstein, which
would require a separate study.

Returning to Bruno, he has been described as both a straightforward realist (in his commitment
to the cosmological significance of Copernicus’s innovations) and as a fierce opponent of the
mathematics of his time. In fact, it was Bruno himself who conveyed this image by endorsing
Copernicus on the one hand, and by writing One Hundred and Sixty Articles against the
Mathematicians (Articuli centum et sexaginta adversus mathematicos, Bruno [1588] 1889a) on
the other hand. How did Bruno’s realism fit with his mistrust in mathematics? Héléne
Védrine claimed that it was because of his realism that Bruno was skeptical about contemporary
mathematical research. For Védrine, Bruno was a realist in a Platonic sense insofar as he thought
that “mathematical beings were in act in the sensible world” (Védrine 1976, 40. All translations are
my own unless otherwise specified). On the contrary, sixteenth-century mathematics was for the
most part based on the Aristotelian view that mathematical objects were intelligible concepts
abstracted from sensible beings. Rejecting this Aristotelian ontology and the mathematics that
was built on it, Bruno went on to propose his own ‘Platonic’ version of mathematics, central
to which was the concept of ‘real’ minima.!® However, Védrine noted that it was not Bruno
but “the Paduan Aristotelians, Cardano, Tartaglia, Scipione del Ferro who contributed to the
advancement of sixteenth-century mathematics” (ibid., 241).

0On the Quaestio, see Jardine (1988); De Pace (1993); Mancosu (1996); Sergio (2006).

19t should be noted, however, that Bruno utterly rejected the Platonic separation between physical and metaphysical enti-
ties and thus, unlike Plato, he did not regard numbers and magnitudes as purely intellectual objects. In fact, Bruno took issue
with the Platonists and their “ideal signs, separate from matter, for if these are not monsters, they are assuredly worse than
monsters, being chimeras and pointless fantasies” (Bruno 1998, 85).
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As mentioned in the introduction, I challenge Védrine’s view of Bruno’s mathematics. I will
show that if it is true that traces of realism can be found in Bruno’s vernacular works (and in
particular in La cena), then these works also contain the seeds of a different epistemology that
will be fully developed in the Latin works. Let us start by reviewing the evidence in favor of
Bruno’s realism. Scholars, including Védrine, have regarded Bruno’s critique of Osiander and
the consequent defense of Copernicus’s ‘true’ intentions as an endorsement of realism. In effect,
this appears to be the most plausible explanation for the passages in question, which can be sum-
marized as follows.

Not only was Bruno one of the first to note that the author of Ad lectorem could not have been
Copernicus, he was probably the author of the first vernacular translation of the letter (see Lerner
2012). A comparison with the original text shows that Bruno faithfully translated its content, omit-
ting only a section in which Osiander reiterated what he had already said about the use of hypotheses
in astronomy - a use that was made necessary by the fact that astronomical reasoning could by no
means yield knowledge of the physical causes of celestial phenomena. This was indeed the central
point of Ad lectorem which ended with following words (taken from Bruno’s translation):

Let us then take advantage of the treasure of these suppositions only in so far as they render
the art of calculation marvelously easy. For if anyone takes such fictions for real, he will leave
this discipline more ignorant than when he entered it (Bruno 2018, 93).

As anticipated, Bruno utterly rejected this reading of De revolutionibus which he regarded as the
work of an “ignorant and presumptuous ass” (Bruno 2018, 91). In particular, what Bruno did not
accept of Ad lectorem was its attempt to excuse Copernicus, as if the Polish astronomer wanted to
defend himself from the charges of heterodoxy and heresy that theologians and Aristotelians could
have pressed against his book.!! As a matter of fact, modern Copernicus scholarship has shown
that this was precisely the case, as Copernicus was afraid of how De revolutionibus could be
received by the learned audience.'? For this reason, Bruce Wrightsman wrote that “it is much more
probable to claim that, for over a century, ‘Ad lectorem’ protected the work ... during an
extremely tense period of ideological and political conflict and thus, actually permitted the work
to be used and pondered during that period by those with such scruples” (Wrightsman
1975, 240)."

To dismiss Osiander’s arguments and prove that it was Copernicus’s purpose to claim that the
earth moved, Bruno made the argument that De revolutionibus was a philosophical rather than a
mathematical treatise. As we have seen, the distinction between natural philosophers and math-
ematicians was at the center of sixteenth-century astronomical debates. According to Bruno,
Copernicus viewed himself as philosopher when, writing to Pope Paul III in the preface to
De revolutionibus, he underscored the importance of paying attention to the philosophers and
not to the “vulgar herd” (Bruno 2018, 93)."* On the other hand, Bruno could not deny that
Copernicus’s work contained mathematical demonstrations, which however he regarded as a mere
exercise and not as an integral part of the Copernican theory. For this reason, Bruno concluded,
Copernicus “not only acts as the mathematician who makes suppositions, but also as the physicist
who demonstrates the movements of the earth” (ibid.).

If La cena contained only this judgment of Copernicus and his theory, we should conclude that
Bruno was a realist insofar as he not only considered the terrestrial motions to be more than a

"Like Bruno, Thomas Digges also thought that “some have fondly excused [Copernicus] to deliver these grounds of the
Earthes mobility onely as Mathematicall principles, fayned & not as Philosophicall truly averred” (Digges 1576, 79). For con-
temporary criticisms of Osiander, see Zinner (1931, 256-57); Rosen (1940, 287-92); Hall (1983, 55).

2Copernicus voiced his concerns in a letter to Osiander dated 1540, a fragment of which is preserved in Kepler (1988).

BDefenses of Osiander can also be found in Armitage (1938, 94); Lerner and Segonds (2008).

4On Copernicus’s preface, see Westman (1990); Blumenthal (2013); Granada and Tessicini (2005).
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mathematical hypothesis, but also attributed this opinion to Copernicus himself. However, when
earlier in the text Smithus asked Theophilus (Bruno’s spokesman) what was his opinion about
Copernicus, Theophilus answered that:

His judgement in matters of natural philosophy was far superior to that of Ptolemy,
Hipparchus, Eudoxus, and all the others who followed in their footsteps. ... Yet he did
not leave this philosophy far enough behind him; for, in so far as he was a student of mathe-
matics rather than of nature, he was unable to penetrate those depths which would have
allowed him to eradicate the useless and inappropriate principles from which it stems.
(Bruno 2018, 29)

Hence, Bruno had an ambivalent attitude towards Copernicus. At the outset of La cena,
Copernicus was criticized for being more of a mathematician than a natural philosopher. On
the contrary, in his defense of the reality of the Copernican model, Bruno emphasized the physical
value of the ideas presented in De revolutionibus. How can this ambivalence be explained?
McMullin wrote that “Copernicus appears as a philosopher in search of the truth by contrast with
other astronomers, but as a ‘mathematician’ by contrast with Bruno himself” (McMullin 1987, 63).
This may be true, but it was McMullin himself who was the one to notice that there were more
differences than similarities between Bruno’s and Copernicus’s cosmological theories. An analysis
of these differences will lead to a revaluation of Bruno’s realism by shedding new light on the
question of whether he considered mathematical objects to be in act in the sensible world (as
Védrine had it) or not.

Let us begin by reviewing Bruno’s considerations about astronomical calculations. These cal-
culations were the result of hundreds of years of astronomical observations. Being aware of this,
Bruno gave credit to the generations of mathematicians whose work had laid the foundation for
the cosmological theories of Ptolemy and Copernicus. Yet there was another side to Bruno’s
assessment of mathematical astronomy, as illustrated in the following passage:

Such men [i.e. the mathematicians] are like interpreters who translate words from one lan-
guage into another; yet it is not they but others who finally reach the heart of the matter.
Again, they are like rustics who report the progress and fortunes of a battle to an absent
captain; although they themselves are unable to understand the strategies, the causes and
the design which have led to the victory. (Bruno 2018, 27)

Two remarks are in order. First, in this quotation, Bruno once again emphasized that the “rustic”
mathematicians did not know the causes of astronomical phenomena, whose knowledge instead
belonged to the so-called “captain,” whom we can assume to be the military counterpart of the
natural philosopher. Hence, this quotation corroborates the idea that Bruno accepted the distinc-
tion, standard in his day, between mathematical astronomy and natural philosophy.

The second remark is that, for Bruno, mathematicians acted like interpreters, their task being to
translate the language of nature into that of mathematics. Consider for a moment the Galilean
metaphor of the book of nature written in the language of mathematics. Although there is no
consensus on the meaning attached by Galileo to it (see Palmerino 2016), it should be evident
that such a metaphor stood at the opposite pole from the Brunian view that in astronomical stud-
ies mathematicians played the role of interpreters. The idea underlying this view was indeed that
the language of mathematics was different from that of nature, otherwise there would be no need
for an interpreter. At the same time, it should be noted that comparing mathematicians and inter-
preters did not amount to saying that it took a mathematician to understand nature, as Bruno
made it clear that mathematicians lacked this ability, which was only possessed by natural
philosophers.
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Hence, we can conclude that Bruno did not think that the universe had a mathematical struc-
ture. Rather, the universe could be described in mathematical terms, but this required a translation
which, as faithful as it might be, could not entirely capture the essence of the physical reality. This
is also confirmed by Bruno’s rejection of circular devices, especially orbs, as a way of explaining
planetary motions, which was arguably the most significant difference between Bruno’s and
Copernicus’s cosmological theories. In La cena Bruno took issue with “those who want to imagine
fillings and wadding of irregular orbs, ... inventing plasters and other prescriptions in order to
heal nature so that it can serve their master, Aristotle or someone else” (Bruno 2018, 115). As is
evident from the reference to Aristotle, Bruno here was attacking the advocates of the Aristotelian-
Ptolemaic system. However, the same objection could be raised against Copernicus, who also con-
ceived the existence of solid orbs in which heavenly bodies were embedded.

In Bruno’s cosmological theory, orbs were dismissed in favor of “a single airy, ethereal, spiri-
tual, and liquid body, a capacious place of motion and quiet, which reaches out into the immensity
of infinity” (ibid., 117). Having abandoned the solid orbs which carried around the heavenly bod-
ies in a uniform circular motion, Bruno was forced to find an alternative physical explanation for
planetary motions. To this end, he resorted to the original Platonic idea, whose major promoter in
the Renaissance was Marsilio Ficino, that heavenly bodies were animals, meaning that they were
inhabited by a spirit called the world-soul or anima mundi (see Pompeo Faracovi 2002). It was this
world-soul that was responsible for the motion of heavenly bodies, which wandered across the
ethereal space and around their respective suns — Bruno envisioned infinite solar systems - to
absorb the heat and light necessary to life.'®

Let us now ask: on what grounds did Bruno reject the existence of solid orbs? Was this rejection
caused by something more than his outspoken criticism of Aristotle and his epigones? In nature,
Bruno argued, no body had a perfectly round shape, nor was there a body which moved along a
perfectly circular trajectory. Thus, why was perfect circularity to be found in the heavens, as pos-
tulated by those who assumed the existence of solid orbs (Bruno 2018, 115)? This argument
implied that, unlike what most of medieval cosmologists thought, there was no difference between
the bodies that inhabited the super- and sublunary regions. Indeed, as is well known, such a dis-
tinction was absent from Bruno’s homogenous universe in which all bodies were composed of the
same four elements. Furthermore, this argument tells us that, contrary to what Védrine claimed,
Bruno did not believe in the actual existence of mathematical objects (such as perfect circles or
circular motions) in the physical world. Based on the same argument, in the later Latin works
Bruno would go on to dismiss all circular astronomical devices, including eccentrics and epicycle
(more on this in § 3). At that point, instead of criticizing the astronomers who “healed” nature so
as to fit their mathematical models, he would argue that it was mathematics that had to change in
order to represent nature, thus advocating a reform of geometry. This reform was to make room
for a new concept that meanwhile had entered Bruno’s mathematics: the concept of the minimum.

2. Acrotismus camoeracensis (1588) and the making of Bruno’s theory of minima

It was in the dialogues on the proportional compass invented by the Italian geometer Fabrizio
Mordente (Bruno [1586] 1957) that Bruno first attributed a mathematical meaning to the
minimum.!® There, he showed that Mordente’s compass made it possible to demonstrate that
both mathematical and physical objects had an atomic structure. More precisely, in Bruno’s
understanding - but not in Mordente’s, who vehemently protested against this interpretation
of his instrument - the compass allowed one to divide curved and straight lines down to their
minimum, indivisible fractions. This discovery must have inspired Bruno to further develop
his atomistic geometry. However, in order to do so, he needed to overcome what during the

5For an overview of Bruno’s ‘biological’ explanation of planetary motions, see Ingegno (1978, 63-70); Granada (2010).
16See Matteoli (2010); Rossini (2019).

https://doi.org/10.1017/50269889721000041 Published online by Cambridge University Press


https://doi.org/10.1017/S0269889721000041

Science in Context 259

Middle Ages and still in his day represented the major obstacle to atomism: the Aristotelian
criticisms. He attended to this task in another work that was composed at about the same time
as the dialogues on Mordente’s compass, but was published two years later: Acrotismus
camoeracensis (Bruno [1588] 1879a).!” Perhaps not coincidentally, Acrotismus also yielded
insights into the issue of Bruno’s mathematical realism.

Already in La cena Bruno maintained that “in physics, division of a finite body cannot progress
to infinity expect for those who are mad, whether you think of it in act or in potential” (Bruno
2018, 107). However, neither in La cena nor in the other Italian dialogues did Bruno explain why it
was so “mad” to believe in the infinite divisibility of the physical continuum, thus postulating
rather than rationally justifying the existence of the atoms. To a certain extent, Acrotismus filled
this gap. The structure of the book, which followed the model of sixteenth-century academic dis-
cussions, was designed to address one by one the central issues raised in Aristotle’s Physics and De
caelo. To the problem of whether or not the continuum was infinitely divisible (which was mainly
discussed in Book VI of Aristotle’s Physics), Bruno devoted the 42" article of Acrotismus, which
reads as follows:

Before assuming the continuum to be infinitely divisible, Aristotle should have specified how
the whole universe was divisible in the same way as this earth, and the whole of this globe in the
same way as this apple; how these things, which qua finite beings are of different size, through
infinite division become equal. ... How are they equal in potency, but unequal in act?'®

For Bruno, to say that two things were infinitely divisible was to say that they were composed of an
infinite number of parts. Infinity, however, admitted no difference as it was impossible for “an
infinite to be bigger than another infinite neither in potency nor in act.”’ By the same token,
it was impossible to say which of two infinitely divided things was bigger than the other, since
after the division both would turn out to be composed of the same infinite number of parts.
Nor did it matter that the parts of one thing were bigger in size than the parts of the other,
“for the bigger parts taken only once from the bigger [thing] would be necessarily equal to the
smaller parts taken multiple times from the smaller [thing].”?° The Aristotelians would have
replied to these objections by pointing out — as done in the pseudo-Aristotelian treatise De inse-
cabilibus lineis (On indivisible lines) — that the fact that a bigger object could contain an infinite
number of smaller objects told us nothing about the containing object itself, for one object could
be contained in another without being part of it.*!

17 Acrotismus contained Bruno’s anti-Aristotelian theses, which were the subject of a public dispute held at the Collége de
Cambrai (now part of the Collége de France) in Paris in 1586. The title of the work seemed to hint at that dispute, as the
term Acrotismus was derived from the Greek akroasis, which meant “to listen” and was included in the title of Aristotle’s
Physics (Physike akroasis), while the term camoeracensis was a neologism coined by Bruno to refer to the College de
Cambrai. For more information on the title, see Amato (2009, 13-15). On the occasion of the dispute, Bruno had the theses
printed under the title Centum et viginti articuli adversus Peripateticos (One hundread and twenty articles against the
Peripatetics; Bruno 2007 [1586]) Acrotismus bore a close relationship to the Articuli, as the former may be viewed a revised
and extended version of the latter.

3Bruno (1879a, 151-52): ‘Priusquam Aristoteles supponeret, continuum in infinitum esse divisibile, dividique in semper
divisibilia, indicare debuisset, quomodo totum universum aequaliter sit divisibile cum terra ista, et totus iste globus cum hoc
pomo, quomodo haec, licet finita sint inaequalia, per divisionem in infinitum sunt aequalia. (. ..) quomodo aequalia sunt in
potentia, actu vero inaequalia?’

YBruno (1879a, 153): ‘Quomodo unum infinitum est maius alio in potentia vel in actu?’

20Bruno (1879a, 152): ‘Quia partes quas semel accepisti a maiori maiores, acceptis iterum atque iterum a minori mole
minoribus, adaequabuntur necessario’.

2 Aristotle (1995a, 3305): ‘Further, since the smallest of the things contained in a house is so called, without in the least
comparing the house with it, and so in all other cases:—neither will the smallest of the constituents in the line be determined
by comparison with the line’. My understanding of this Aristotelian argument relies mainly on Henry (2001b, 148-49).

https://doi.org/10.1017/50269889721000041 Published online by Cambridge University Press


https://doi.org/10.1017/S0269889721000041

260 Paolo Rossini

This counterargument did not seem to bother Bruno, who instead focused on another
Aristotelian distinction - that between potential and actual infinity. In the Physics Aristotle viewed
the infinite divisibility of the continuum as a potential infinity, meaning that there was no limit to
the number of parts into which the continuum could be divided; no matter how small a part was, it
could always be further divided.?? In addition, Aristotle made it clear that the divisibility of the
continuum was never infinite in an actual sense, since in his opinion actual infinity was impossi-
ble.”® Bruno challenged this claim, as he did not see how it was possible for a potency to exist
without a corresponding act. Bruno assumed that an Aristotelian would reply that such potencies
were found in the realm of mathematics, where it was allowed to perform operations that were
impossible to perform in the real world. In response, Bruno noted that even the mathematicians
did not take the line to be “absolutely infinite, as it would be useless to do so, but they consider it to
be infinite in a certain respect, as, for them, infinite means ‘as large as you want’.”** On this point,
Bruno was in complete agreement with Aristotle, who in the Physics wrote that mathematicians
made use of arbitrary large and not infinite magnitudes.?

It is beyond the purpose of this paper to discuss the effectiveness of Bruno’s arguments against
the Aristotelian physics. Rather, I am interested in what these arguments can tell us about Bruno’s
conception of mathematics and its relationship to the idea of infinity. We have seen that Bruno (as
well as Aristotle) thought that, strictly speaking, it was not the infinitely great but the arbitrary
large to be the subject of mathematics. What about the infinitely small? Did, according to Bruno,
mathematicians believe that there was a limit to the division of the mathematical continuum, or
did they believe that it could go on to infinity? We know that classical Euclidean geometry advo-
cated an Aristotelian view of the continuum insofar as the only allowed indivisibles were points,
lines, and planes, conceived as ends and not as parts of the continuum. In fact, most of the medi-
eval objections to atomism were inspired by mathematical considerations (Liithy, Murdoch, and
Newman 2001). For example, critics of atomism noted that it was impossible to account for
incommensurables when magnitudes were conceived as composed of a finite number of indivisi-
ble parts. Bruno himself had to reply to this objection in De minimo. In Acrotismus he chose a
different strategy, one that at first sight may appear rhetorical, but that retrospectively may be
viewed as the inception of Bruno’s project of mathematical reform:

It is one thing to consider magnitude mathematically, quite another to consider magnitude
physically. ... If logic and mathematics want to assume the infinitely divisible regardless of
any praxis and use for a vain consideration, let them have their way.*®

Mathematics for Bruno had to conform to the natural order, lest it became a vain speculation.
This meant that the infinite divisibility of the continuum had to be rejected both in physics and
mathematics. With the passing of time Bruno realized that it took more than a few adjustments to
introduce atomism into mathematics; in fact, it required an entirely new theory, the development
of which was carried out in De minimo. As for Acrotismus, it seemed to imply that Bruno was far
from being a mathematical realist. In it, instead of saying that physical phenomena could be fully

2 Aristotle (1995b, 780): ‘Hence this infinite is potential, never actual: the number of parts that can be taken always sur-
passes any definite amount. But this number is not separable, and its infinity does not persist but consists in a process of
coming to be, like time and the number of time’.

BSee previous note.

24Bruno (1879a, 152-53): ‘Mitto quod neque mathematici accipiunt infinitam sempliciter lineam, cuius nullus usus esse
potest, sed secundum quid infinitam accipiunt, quia illis infinitum est quantumcunque’.

B Aristotle (1995b, 781): “In point of fact they [i.e. the mathematicians] do not need the infinite and do not use it. They
postulate only that a finite straight line may be produced as far as they wish.”

26Bruno (1879a, 154): ‘Aliud sane est magnitudo mathematice, aliud magnitudo physice sumpta. (. . .) quod etiamsi ratio et
mathesis citra praxin omnem et usum ad vanam tantum contemplationem velit infinite divisibile adsumere, faciat ad
arbitrium’.
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explained in mathematical terms (as the mathematical realist would do), Bruno claimed that it was
mathematics that had to be modelled after physics. However, it should be noted that in other
passages of the same work Bruno was willing to attribute a role to mathematics in physical explan-
ations. This was the case of the third and fourth article of Acrotismus, in which Bruno advocated a
return to the pre-Socratic philosophy in the face of Aristotle’s dismissal of it. Taking inspiration
from Parmenides and Melissus, Bruno (1879, 98-9) defended the idea that the universe was an
‘infinite sphere’ — an image which often occurred in Bruno’s works and to which we shall return in
the next section. Thus, Bruno allowed the use of mathematical images as metaphors. In particular,
he relied on these images to express those concepts that exceeded the limits of human understand-
ing, such as the infinity of the universe. This metaphorical version of mathematical realism was
not incompatible with the idea that the existence of mathematical objects depended on our mind.
Indeed, both these conceptions were in the background of Bruno’s atomistic geometry, although
their overlap was not without problems, as the next section will show.

3. De minimo (1591): Where mathematics meets physics (and metaphysics)

In the spring of 1591, Giordano Bruno was in Frankfurt when he was invited to Venice by the
patrician Giovanni Mocenigo (Firpo 1993, 154-55). This gave Bruno the opportunity to return to
his home country, from where he had escaped more than ten years earlier under the suspicion of
heresy. Bruno must have been aware that, once in Italy, the Inquisition could have pressed charges
against him. Nevertheless, he accepted Mocenigo’s invitation and, against his better judgment, set
off to Venice. As is well known this decision turned out to be unfortunate since, after being
denounced by Moceningo in 1592 and a long inquisitorial process, Bruno was burned at the stake
in Campo de’ Fiori in Rome on 17 February 1600.

Bruno’s activities had been brought to Mocenigo’s attention by the Latin poem entitled De
minimo, which together with De immenso and De monade formed Bruno’s so-called
‘Frankfurt trilogy’. Indeed, all of these three works were published in Frankfurt shortly before
Bruno left for Italy. For his part, Mocenigo was interested in unlocking the secrets of the art
of memory which Bruno mastered. More relevant to this study, De minimo marked the end of
the mathematical journey started eight years earlier with the Italian dialogues, as it contained
the ultimate version of Bruno’s theory of minima. In his previous works, Bruno had criticized
contemporary mathematical research for its failure to acknowledge the importance of the mini-
mum: ‘The ignorance of the minimum makes the geometers of this century geameters, and the
philosophers philasophers’ Bruno wrote in Articuli adversus mathematicos.”” This criticism con-
tinued in De minimo where, building on the premise that physical reality had an atomic structure,
the bone of contention became the infinite divisibility of the mathematical continuum:

When infinitely dividing what has a precise measure, the geometer makes a mistake, he does
not follow in the footsteps of nature which, being never reached, cannot be imitated by the
geometer.”®

If in Acrotismus the acceptance by mathematicians of infinite divisibility was tolerated (“let
them have their way”), in De minimo Bruno was less indulgent. This was probably due to the
fact that in the Latin poem Bruno presented his own mathematical theory, which he viewed
as an alternative to classical mathematics. As a matter of fact, Bruno’s theory of minima was
one of the first attempts to introduce indivisibles into geometry, an issue that would become cen-
tral to seventeenth-century mathematics. On the other hand, there was the role (or lack thereof) of

ZBruno (1889a, 21): ‘Ignorantia minimi facit geometras huius saeculi esse geametras, et philosophos esse philasophos’.
ZBruno (1889b, 154-55): ‘Ergo errat mensor certum sine fine resolvens quantum, naturae nusquam vestigia lustrans, nus-
quam illa attingens, non ullis sortibus aequans’.
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mathematics in the study of nature. As is evident from the above quotation, Bruno thought of
mathematics as a set of mental representations that had to mirror rather than explain the physical
world. Once again, this suggests that Bruno was far removed from the Galilean metaphor of the
book of nature, and more generally from what has been called the mathematization of nature.” In
fact, if anything, the project carried out by Bruno may be said to be a naturalization of
mathematics.*

However, one may argue that Bruno’s attitude towards mathematics was not consistent
throughout De minimo. At the outset of this work, especially, Bruno seemed to envision an inti-
mate relation between mathematics and nature:

God is the monad source of all numbers, the simplicity of all magnitudes and the substance of
all compounds ... Nature is the numerable number, the measurable magnitude, and the
determinable reality. Reason is the number that numerates, the magnitude that measures
and the reality that determines.’!

This mathematized view of nature was grounded in the concept of the monad - one of the corner-
stones of Bruno’s ontology as well as the reason why scholars have suggested a connection between
Bruno and Leibniz.*? Bruno defined the monad as the minimum of numbers rationally [rationa-
liter] and of all things essentially [essentialiter].> In turn, this definition laid the foundation for the
numerological project carried out in De minimo and, more extensively, in De monade (Bruno
[1591] 1884). A discussion of Bruno’s numerology would require a separate study. It suffices
to say that Bruno’s speculations on the symbolic and mystical powers of numbers rested on
the panpsychist view of the world already expressed in his vernacular works. Accordingly,
Bruno’s numerology opened the door to a form of ‘mathematical magic’ rather than to a quanti-
tative analysis of physical phenomena.* This is also the reason why Bruno has not been admitted
into the canon of modern science, despite his pioneering defense of Copernicus and the infinity of
the universe. The historian of the Scientific Revolution Alexandre Koyré was among the first to
voice concerns about Bruno’s lack of modernity, although he stressed the importance of the new
cosmological paradigm brought about by the Italian philosopher:

Giordano Bruno, I regret to say, is not a very good philosopher. The blending together of
Lucretius and Nicholas of Cusa does not produce a very consistent mixture. ... He is a very
poor scientist, he does not understand mathematics, and his conception of the celestial
motions is rather strange. ... As a matter of fact, Bruno’s world-view is vitalistic, magical;
his planets are animated beings that move freely through space of their own accord like those
of Plato and Pattrizi. Bruno’s is not a modern mind by any means. Yet his conception is so
powerful and so prophetic, so reasonable and so poetic that we cannot but admire it and him.
And it has—at least in its formal features—so deeply influenced modern science and modern

A non-exhaustive list of studies on the mathematization of nature includes Blay (1999); Roux (2010); Shea (1983);
Gorham et al. (2016).

3 Another attempt to naturalize mathematics was made by Francis Bacon. See Mori (2017).

31Bruno (1889b, 136): ‘Deus est monas omnium numerorum fons, simplicitas omnis magnitudinis et compositionis sub-
stantia (... ). Natura est numerus numerabilis, magnitudo mensurabilis, momentum attingibile. Ratio est numerus numerans,
magnitudo mensurans, momentum aestimans’.

32See Brown (2002).

3Bruno (1889b, 139-40): ‘Minimum est ... monas rationaliter in numeris, essentialiter in omnibus’.

*In Bruno’s eyes, magic was the view that natural beings could be used to act upon one another by virtue of their spiritual
interconnectedness. For example, stones were thought to have an influence on the human soul. See Bruno (1998, 63): ‘The
properties of many stones and gems which, broken, recut or set in irregular pieces, have certain virtues of altering the spirit or
of engendering affections and passions in the soul, not only in the body’.
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philosophy, that we cannot but assign to Bruno a very important place in the history of the
human mind. (Koyré 1958, 54; emphasis added)

Bruno did not believe in the existence of universal laws of nature that could be formulated in
mathematical terms. Rather, numbers and figures could be applied to the study of nature only
insofar as they were capable of taking on a symbolic and metaphorical meaning. If this aspect
of Bruno’s conception of mathematics may seem ambiguous or raise doubts, there is no question
about his commitment to the view that mathematical objects did not exist in nature. We have seen
that in La cena solid orbs (still employed by Copernicus) were rejected in favor of a universe pop-
ulated by animated celestial bodies, the reason being that no perfect circular form or motion was
to be found in nature. This was reaffirmed in the Frankfurt poems, especially in De immenso
(Bruno [1591] 1879b) where Bruno denied that the perfect circle - in fact, any perfect form -
was present in nature.*> However, there was an aspect of Bruno’s theory of minima that contrasted
with his denial of the independence of mathematical objects from our mind: the circular shape of
the minimum. Bruno, indeed, claimed that the minimum was a circle in two-dimensional space
and a sphere in three-dimensional space.’® But why did Bruno endow the most important entity in
his ontology with a circular shape, if such a shape was nowhere to be found in the real world?

The problem of the circular shape of the Brunian minimum is even more compelling if we
consider the importance that Bruno attributed to images, and more in general to visual thinking.*”
In the specific case of Bruno’s mathematical works, images had a double application. First, images
offered a means to promote mathematics as a practical discipline. An example is provided by the
“temples” of Apollo, Minerva, and Venus that Bruno constructed in De minimo, by means of
which he aimed to lay the foundations for a universal theory of measurement that would enable
mathematical practitioners to measure everything (figs. 2a-2b-2c). In addition, Bruno used math-
ematical images in a symbolic fashion to express what was difficult to put into words, or to visu-
alize what was invisible to the human eye. For instance, in De minimo Bruno relied on circular
constructions to show the patterns in which atoms were arranged to form mathematical and phys-
ical figures (figs. 3a-3b-3c).

Christoph Liithy (1998) demonstrated that Bruno inherited these circular diagrams from a
centuries-old tradition, going all the way back to Augustine (354-430 AD) and based on the math-
ematical teachings of Boethius (477-524 AD). What distinguished Bruno from his predecessors
was the meaning that he attached to those diagrams, as he was the first to use circles to represent
atoms. In parallel, Bruno was the recipient of a metaphor which also had its origin in the Middle
Ages, in particular in the anonymous Liber XXIV philosophorum (Book of the 24 Philosophers): the
metaphor of the infinite sphere whose center was everywhere and whose circumference was
nowhere.*® Originally devised as a description of God, the metaphor of the infinite sphere took
on different meanings throughout its long history, depending on the context in which it was
understood. With Nicholas of Cusa, the infinite sphere came to represent the universe, the maxi-
mum in the realm of finite beings.*” In keeping with the idea (also from Cusa) that the opposites
coincided, Bruno took a step further and employed the metaphor of the infinite sphere to describe
the minimum:

3Bruno (1879b, 361): ‘Mathematice enim circularis motus non est in materia, quaecunque et qualiscunque sit, immo neque
ullam formam vere in materia esse Platonici dixerunt (et non omnino male), neque hominem verum, neque verum equum’.

3Bruno (1889b, 177): ‘Minimi in plano propria figura est circulus, in solido sphaera’.

37For the importance of images in Bruno’s thought, see especially Rossi (2006, 81-96).

38This metaphor has been the subject of extensive studies: Mahnke (1937); Harries (1975).

¥Nicholas of Cusa (2002, bk. I, chap. 12, para. 162): ‘Unde erit machina mundi quasi habens undique centrum et nullibi
circumferentiam, quoniam eius circumferentia et centrum est Deus, qui est undique et nullibi’.
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Fig. 2a. Atrium Veneris [in color in the online version only].

It is evident to everybody that the center, i.e. the circle, the chord, the area, the diameter, the
arc and the radius are all without distinction, whether we refer to the minimum or to the
maximum.*°

Hence, the circular shape of the Brunian minimum appeared to result from the interplay of two
theoretical elements: the circular diagrams and the metaphor of the infinite sphere. Despite their
geometric appearance, both these elements had a metaphysical rather than a strictly mathematical
origin, as they were used to symbolize God.*! It was Bruno who turned the circular diagrams and
the infinite sphere into full-fledged mathematical notions. He did so by employing them as a visual
aid to understanding the fundamental properties of the minimum (e.g. the way in which minima
interact with one another). Nevertheless, the metaphysical heritage of these two notions interfered
with their new mathematical function, causing problems at the geometric level. For instance, since
around one circle there was only room for six other circles with the same diameter (see Area
Democriti, fig. 3a) and since each circle stood for a geometric point, Bruno concluded that in

49Bruno (1889b, 145): ‘Centrum, aio, cyclus, chord', area, dimetrus, arcus et radius nullo veniunt discrimine coram omnia,

seu minimum seu maxima concipiantur’.
“IWe have already said that the infinite sphere was originally conceived as a metaphor of God. As for the circle, Augustine

attributed its shape to God by virtue of its being the most perfect form (see Liithy 2003, 184).
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Fig. 2b. Atrium Minervae [in color in the online version only].

a circumference the center (the central circle) was reached by only six radii (whose extremities
were the six peripherical circles).*?

Thus, the circular shape of the minimum was at odds not only with Bruno’s rejection of the
mental independence of mathematical objects, but also with the basic tenets of Euclidean geome-
try. As seen above, these contradictions were generated by the introduction of metaphysical ele-
ments into a theory that was at once physical and mathematical. Nonetheless, Bruno was
unwilling to abandon those metaphysical elements because his objective was precisely to integrate
physics, metaphysics, and mathematics into a single theory. In fact, the whole of Bruno’s theory
was built on the distinction of the three species of minima: physical (the atom), metaphysical (the
monad), and mathematical (the point).*’ This meant that all of these three aspects of reality could

“Bruno (1889b, 247): ‘Ostendat minimum minimorum, cuius typus est circulus in quem omne resolvitur angulatum, a
pluribus circumquaque possit attingi quam sex, et tunc concedemus eundem vel minimam partem vel nullam partem com-
munem esse posse terminum omnium quae a peripheria descendere possunt lineae, non autem sex tantummodo radiorum
terminum et trium communem partem diametrorum’.

“Bruno (1889b, 139-40): ‘Minimum est substantia rerum, quatenus videlicet aliud a quantitatis genere significatur, cor-
porearum vero magnitudinum prout est quantitatis principium. Est, inquam, materia seu elemen tum, efficiens, finis et totum,
punctum in magnitudine unius et duarum dimensionum, atomus privative in corporibus quae sunt primae partes, atomus
negative in iisce quae sunt tota in toto atque singulis, ut in voce, anima et huiusmodi genus, monas rationaliter in numeris,
essentialiter in omnibus’.
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Fig. 2c. Atrium Apollinis [in color in the online version only].

be described in terms of minima, or that in Bruno’s understanding the minima provided a ‘theory
of everything.’

Bruno may or may not have been aware that his project was too ambitious, and that any attempt
to unify physics, metaphysics, and mathematics would have caused problems at one or more of these
three levels. What is certain is that he was willing to face these problems to ensure the comprehen-
siveness of his theory. This does not alter the fact that Bruno’s theory of minima was flawed, par-
ticularly with regard to its mathematical and physical applications. However, acknowledging that
Bruno’s theory served a ‘higher purpose’ may help to better assess its overall value.

Conclusion

Bruno was a classic example of Renaissance polymath. In a relatively short amount of time (from
1582 to 1591) he composed more than forty works both in vernacular and in Latin, which covered
a wide range of subjects, from natural magic to cosmology, from mathematics to the art of mem-
ory. Regardless of their subject matter, all of Bruno’s works had a philosophical inspiration; in fact,
they were aimed at promoting Bruno’s own philosophy, a system in which elements from different
traditions (Neoplatonism, Hermeticism, Lullism, Copernicanism, just to mention the most impor-
tant) were originally integrated to create an alternative to the prevailing Aristotelian philosophy.
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Fig. 3a. Area Democriti [in color in the online version only].
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Fig. 3b. Campus Democriti [in color in the online version only].
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Fig. 3c. Isocheles Democriti [in color in the online version only].

Bruno’s philosophical project also informed his treatment of strictly non-philosophical subjects
such as mathematics. In this paper, I have shown how Bruno’s conception of mathematics
changed in accordance with his concept of infinity, arguably the subject on which Bruno’s polemic
with the Aristotelians was more heated. If for the Aristotelians infinity could be potential and not
actual, Bruno admitted the existence of both the infinitely large (the maximum) and the infinitely
small (the minimum). His atomist geometry, with its blend of mathematical realism and mental
dependence of mathematical objects, was thus the result of his efforts to translate the minimum
into a mathematical entity.

In addition, my analysis has shown that, instead of explaining nature in strictly mathematical
terms, Bruno preferred to use mathematical images as metaphors (e.g. the infinite sphere) or to
attribute a symbolic function to mathematical concepts (e.g. the monad). In this respect, Bruno
does not fit into the narrative of the Scientific Revolution as told by Husserl ([1936] 1970) and
Koyré (1958), among others. This narrative was based on the assumption that the rise of modern
science coincided with the emergence of a quantitative approach to the study of nature. The math-
ematization of nature has since become the epitome of the Scientific Revolution. But what if math-
ematizing was not the only available approach? What if there were more “forms of
mathematization” (Roux 2010) or there were scholars who tried to naturalize mathematics?
The invention of the calculus provides evidence that, as it was, classical mathematics was unable
to account for natural phenomena such as motion (see Berlinski 1995). Bruno was aware of this, as
proved by the fact that he argued against those who wanted to force nature into predetermined
mathematical models (e.g. the Ptolemaic astronomers). What if the modernity of Bruno’s mathe-
matics consisted in this awareness? Will it lead us to reconsider his mathematical abilities, and
perhaps the whole relationship between early modern mathematics and the Scientific
Revolution? This study is a first step in this direction.
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