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Abstract

The philosophy of mathematics in the Islamic intellectual tradition is both rich and
sophisticated. Like his predecessor Avicenna, who engaged extensively with central
problems in the philosophy of mathematics, Nasir al-Din al-TusT addressed many of these
issues and introduced new ones of his own. The aim of this article is to substantiate this
claim. Employing an analytical approach, it argues that Nasir al-Din al-TdsT, in the full
sense of the term, developed a distinct philosophy of mathematics. Al-TisT’s principal
contributions to the ontology of mathematics are twofold. First, he refuted arguments for
finitism—specifically the arguments from collimation and mapping. Second, he analyzed
the properties of infinity, arguing that the infinite admits of comparison in terms of “less”
and “more.” His contributions to the epistemology of mathematics are likewise significant.
First, unlike Avicenna but in line with Ibn al-Haytham, he defended a form of empiricism
with respect to mathematical propositions, just as he had defended empiricism regarding
mathematical concepts, albeit within an Avicennian framework. Second, he raised the
problem of mathematical truth: how mathematical propositions can be true despite being
composed of secondary intelligibles that lack external instantiation, while remaining
universal, veridical, and applicable to both actualized and non-actualized individuals. In
response, al-TusT proposed an alternative account of truth and advanced his innovative
theory of nafs al-amr.
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Introduction

According to Roshdi Rashed, the philosophy of mathematics in the Islamic world—at least
during its classical period—is remarkably rich. As Zarepour has rightly observed, many of
the central issues in the philosophy of mathematics were addressed within the Islamic
intellectual tradition, albeit in a dispersed and non-systematic manner. Among the figures
who engaged most extensively with these issues is Avicenna, that towering polymath, who
offered detailed discussions of many foundational problems in the philosophy of
mathematics. Given that Nasir al-Din al-Tusi was, on the one hand, a committed
Avicennian philosopher, on the other, an accomplished mathematician, and, in addition, a
polymath in the fullest sense of the term, it is reasonable to conjecture that—Ilike his
predecessor—he developed original insights into the philosophy of mathematics. This
article is guided by precisely this conjecture. Drawing on Zarepour’s entry, “Arabic and
Islamic Philosophy of Mathematics,” in the Stanford Encyclopedia of Philosophy, the
present study proceeds along two principal lines of inquiry: the ontology of mathematics
and the epistemology of mathematics.

Research Findings

1. Unlike Avicenna, who analyzed what mathematical objects are not and, by rejecting
Platonism, considered them not to be self-subsistent forms, Nasir al-Din al-TusT does not
engage in this kind of negative ontological argumentation. Although he also denies Platonic
forms, he neither critiques the arguments for them nor presents counterarguments, as
Avicenna does.
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2. From TusT’s perspective, mathematical objects exist externally in the physical world but,
in the mind, they can exist independently of matter in an abstract form. He maintains that
the subject matter of mathematics lies between metaphysics and physics for two reasons.
First, mathematical objects are accessible both to reason and to sense, whereas physical
objects are understood primarily by sense, and metaphysical entities primarily by reason.
Second, mathematics applies to both corruptible and incorruptible entities, whereas physics
is concerned only with corruptible things and metaphysics only with some incorruptible
entities. Another noteworthy point, discussed in the Redaction of the Almagest, is the
certainty of mathematics; mathematical certainty, Tus1 argues, surpasses that of both
metaphysics and physics.

3. In the Redaction of Euclid’s Elements, TusT identifies the subject matter of mathematics
as encompassing both continuous and discrete quantities, considered in terms of the
relational properties of their individual elements. This characterization contains several
important implications. First, continuous and discrete quantities are mathematical objects
only insofar as their elements are related to one another. Second, the subject matter of
mathematics exists in the external world, as only then can its elements enter into relations
and be capable of increase and decrease. Third, contrary to earlier thinkers, the subject
matter of geometry is not limited to continuous quantities but includes discrete quantities
as well, reflecting TiisT’s analytical approach to geometry. This perspective is consistent
with the work of scholars like Khayyam, who employed algebraic equations in geometric
contexts prior to TiisT in the Islamic tradition.

4. The problem of infinity in the Islamic tradition is usually discussed in connection with
the finitude of dimensions in physics. Two motivations underlie this discussion: a physical
motivation, concerned with the sphere’s limiting directions, and a metaphysical motivation,
concerning the impossibility of separating form from matter. The latter perspective rejects
atomism and claims of indivisible parts, viewing corporeal bodies as continuous,
componentless composites of matter and form. Within this framework, mathematical
continuity naturally arises alongside the theory of matter and form.

5. Tusi, however, appears to reject the finitude of dimensions, finding the usual proofs
defective. In line with this view, he denies the hyle in some works, while simultaneously
rejecting atomism. Notably, he also innovates by affirming that infinity admits degrees of
“less” and “more.”

6. Tis1 is an empiricist regarding mathematical concepts—and, more broadly, all concepts.
According to Zarepour, TiisT provides an answer similar to Avicenna’s regarding the status
of evident propositions in demonstrative sciences, particularly mathematics, and the
cognitive process by which we assent to them. Avicenna holds that the principles of
mathematics are primary data (’awwaliyat) or innate, self-evident truths (fitriyat), to which
the intellect assents naturally, without recourse to sensory experience. While Zarepour’s
description of Avicenna is accurate, it does not fully apply to Tiist. He treats the principles
of demonstrative sciences as primary data but emphasizes the role of experience
(mujarrabat) in their cognition. For TsT, assent to these principles is grounded in repeated
sensory experience rather than innate intellectual recognition.

7. Finally, Tust addresses the problem of truth: how can propositions composed of
secondary intelligibles, which lack tangible existence in the external world, correspond to
reality? Moreover, how can mathematical propositions—which are universal, veridical,
and encompass both actualized and non-actualized individuals—be true when
correspondence traditionally requires two existing, actualized things? To address this



problem, TiisT offers an alternative definition of truth and introduces his innovative theory
of nafs al-’amr (“the thing itself”). He locates the “thing itself” in the active intellect, thus
establishing that mathematical propositions are true because they correspond to what is
imaginalized in the active intellect.

Conclusion

By examining Nasir al-Din al-TisT’s philosophy of mathematics, this paper demonstrates
once again that philosophical questions and ideas concerning mathematics have been
actively explored within the Islamic intellectual tradition. It also highlights the historical
interaction between different fields of knowledge and shows how such interdisciplinary
engagement has contributed to the advancement of the sciences.
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