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The Calculus of Relations: A Mathematical Framework for the Mathematization of Traditional

Chinese Medicine
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Abstract

The fundamental difficulty in the mathematization of Traditional Chinese Medicine (TCM) lies in
the fact that existing mathematical languages are predominantly based on substance ontology,
taking “things” and their properties as basic units, whereas the core concepts of TCM—
yin-yang, five phases, visceral manifestation, meridians, qi and blood — are essentially
descriptions of relational patterns. This paper proposes the “Calculus of Relations,” a
mathematical framework that takes “relations” as its fundamental units, aiming to provide a
rigorous mathematical language for TCM. The framework consists of six layers: the foundational
layer (category theory + topology + network science) defines the static structure of the relational
universe and real-world network topology; the dynamic layer (system dynamics + stochastic
processes) injects dual evolutionary laws of determinacy and randomness into relations; the scale
layer (renormalization group + multi-scale modeling) opens the emergence channel from micro to
macro, ensuring cross-scale consistency; the information layer (information theory) quantifies the
uncertainty and value of relations; the computational layer (computability theory + algorithms)
provides implementation paths and boundaries for translating theory into practice; and the
reflective layer (metamathematics + higher-order logic) endows the system with the capacity for
self-examination and self-evolution. The Calculus of Relations takes the “ Sheng-Sheng
Materialist Movement View” as its ontological commitment, establishing “relations” as
irreducible basic units, and provides a unified mathematical expression for TCM concepts such as
yin-yang ebb and flow, five-phase generation and restraint, visceral functions, meridian
transmission, and pattern differentiation. This framework not only provides a mathematical
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foundation for the modernization of TCM, but also contributes a novel relational-centered

mathematical language to complex systems science.

Keywords: Calculus of Relations; mathematization of Traditional Chinese Medicine; category
theory; emergence; Sheng-Sheng Materialist Movement View; complex systems
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