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This paper focuses on the doctoral dissertation of Martyr Dr. Ali Larijani on “The Status of
Mathematics in the Philosophical Systems of Hume and Kant,” examining the philosophical
foundations of modern science and its relation to the Islamic philosophical tradition. The
central issue is the distinction between mathematical and empirical knowledge and its
implications for understanding the nature of science. Hume, by differentiating empirical from
mathematical propositions, denies necessary certainty to empirical sciences and reduces
mathematical propositions to tautologies, an approach that faces serious difficulties in
explaining necessity and non-sensory concepts. Kant responds by introducing the distinction
between analytic and synthetic a priori judgments, considering mathematics as the product of
the mind’s activity and the condition of possibility for empirical science. However, this move
renders science fundamentally subjective and reduces metaphysics to epistemology. Neo-
Kantian and postmodern developments further historicize and culturalize structures of
knowledge, portraying mathematics as an intersubjective construct and thereby challenging
the grounding of its necessity. In contrast, Islamic philosophy, from Peripatetic thought to
Transcendent Theosophy and theoretical mysticism, regards mathematics as an objective
science rooted in the graded reality of being, maintaining a real ontological relation with both
nature and metaphysics. Within this framework, the necessity of mathematical propositions is
not a mental construct but grounded in existential reality. Thus, Larijani’s dissertation offers a
strategic horizon for rethinking the place of mathematics in modern culture and for revitalizing
its theoretical potential within the Islamic intellectual tradition.
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Introduction

This extended abstract focuses on Martyr Dr. Ali Larijani’s doctoral dissertation on the status of
mathematics in the philosophical systems of David Hume and Immanuel Kant. It addresses one of
the most fundamental issues in the philosophy of science: the relationship between mathematical
knowledge and empirical knowledge. The choice of this topic is not merely a historical engagement
with early modern philosophy; rather, it reflects a strategic concern with the deepest
epistemological foundations of modern civilization. Since modern science has played a decisive
role in shaping contemporary culture, technology, and social organization, examining its
conceptual underpinnings, especially the role of mathematics within it, opens a path toward
understanding the intellectual identity of the modern world. At the same time, such an inquiry
creates the possibility of a meaningful comparison with the Islamic philosophical tradition and its
own account of scientific knowledge.

Problem Statement

The problem begins with a widely accepted classification in modern academia, where mathematics
is grouped alongside empirical sciences such as physics, chemistry, and biology as part of the
“basic sciences.” However, a fundamental difference exists between mathematical and empirical
propositions. Empirical sciences rely on observation and experimentation; their propositions are
testable, falsifiable, and therefore never logically necessary or absolutely certain. Mathematical
propositions, by contrast, exhibit necessity and certainty independent of sensory verification. This
raises a crucial question: What is the epistemological status of mathematics, and how does it relate
to empirical science?

Hume, grounded in his empiricist framework, distinguished between “relations of ideas” and
“matters of fact.” Propositions concerning matters of fact, those that constitute empirical science,
can never attain necessary certainty and rest ultimately on habit and repeated experience.
Mathematical propositions, in contrast, belong to relations of ideas and possess logical necessity;
yet this necessity is purely analytic and does not inform us about external reality. Thus, Hume
effectively reduces mathematics to tautological or analytic truths, severing it from ontological
reference. This account faces significant difficulties: not all mathematical judgments can be
reduced to mere conceptual analysis, and principles such as non-contradiction cannot themselves
be treated as simple tautologies. Moreover, key notions like necessity cannot be derived from
sensory data alone.

Kant, responding to these challenges, sought a middle path between rationalism and empiricism.
By distinguishing between analytic and synthetic judgments, and between a priori and a posteriori
knowledge, he argued that many mathematical propositions are synthetic a priori. According to
Kant, the human mind possesses inherent forms and structures that make experience possible.
Mathematics arises from these a priori forms and serves as a condition of possibility for empirical
science. However, this solution entails a profound shift: scientific knowledge is no longer
understood as a direct reflection of objective reality but as the result of the mind’s structuring
activity imposed upon sensory data. In this way, science becomes fundamentally subjective, and
metaphysics is reduced to an inquiry into the conditions of knowledge rather than into being itself.
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Subsequent Neo-Kantian and postmodern developments historicized and culturalized these a priori
structures. What Kant had regarded as universal and fixed features of human cognition came to be
interpreted as historically and socially conditioned frameworks. Consequently, mathematics itself
was increasingly viewed as an intersubjective or cultural construct. While this move challenges
Kant’s universalism, it intensifies the difficulty of accounting for the necessity and objectivity of
mathematical truths, since historically contingent constructs cannot easily ground logical necessity.

The Statement of the Problem in Islamic Philosophy

In contrast, the Islamic philosophical tradition offers a different account. Knowledge is understood
as correspondence with reality and is not confined to empirical sciences. Mathematics is considered
a genuine and objective science. Although its propositions are not derived from empirical
induction, they maintain a real ontological relation to the external world. In classical Islamic
philosophy, the subject matter of mathematics is quantity, regarded as an accident with real
existential dependence upon its substrate; its predicates are not mental impositions but reflect real
features of being.

Transcendent Theosophy (al-hikma al-muta‘aliya) deepens this account by grounding
mathematical necessity in the ontological unity of being. The necessary connection between subject
and predicate in mathematical judgments is not a mental construction but arises from existential
unity. By articulating the graded structure of reality, intellect, imaginal realm, and nature, this
tradition explains the relation between mathematics, natural science, and metaphysics.
Mathematics corresponds to the imaginal or intermediary level of determination and measure,
thereby explaining its foundational role in the natural sciences without reducing it to subjectivity.
Theoretical mysticism further expands this horizon by situating human knowledge within a
comprehensive metaphysical anthropology.

Results

The investigation of mathematics in the philosophies of Hume and Kant reveals the epistemological
foundations of modern science and clarifies how metaphysics was marginalized and scientific
objectivity transformed into structured subjectivity. Later historicist developments, while
attempting to overcome Kant’s rigidity, struggle to justify the enduring necessity of mathematical
truths.

By contrast, the Islamic philosophical tradition provides a framework in which mathematics retains
both necessity and ontological grounding. It neither reduces mathematics to tautology nor confines
it to mental construction, but situates it within a hierarchical ontology that preserves its objectivity
and its intimate relation to both nature and metaphysics.

From this perspective, Dr. Larijani’s dissertation represents a strategic and forward-looking
contribution to the philosophy of mathematical science. It not only illuminates the conceptual
foundations of modern scientific thought but also opens new horizons for dialogue between modern
philosophy and the Islamic intellectual tradition, encouraging further research into the
metaphysical and cultural significance of mathematics.
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