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Abstract

The five elements theory is the foundation of traditional Chinese Medicine
(TCM) theory, and has widely used in many other fields, such as astronomical,
numerology, fengshui, Viscera-state doctrine and so on. The accuracy of the
quantitative study makes it become one of the main characteristics of the
contemporary scientific research in modern times. The Chinese traditional culture,
especially the TCM, also had to use the language of science to reinterpretation.

The five elements theory, as the basic theory of Viscera-state doctrine, is easiest
to quantify in all the parts of Chinese medicine. These elements, wood, fire, earth,
metal and water, have been regarded as the basic material constituting the nature by
the ancient Chinese. Ancients Chinese used the relationships between the five
elements to explain the world, which mainly include two forms: reinforce and restrain.
The interactions of these reverse effects will keep the system growth balanced.

The structured features of the Wu-xing system is consistent with the research
object of the modern system science. The main form of the quantitative model of the
Wu-xing system is differential equations. Through setting the coefficient of reinforce
and restrain, we can list the dynamic equations to discuss the properties of the
Wu-xing system. Because of the complexity of the nonlinear equations, we usually
use the linear equations, or simplify the nonlinear equations to linear form, for the
sake of discussion. But it is often difficult to produce satisfactory result. In part, this is
because the real Wu-xing system contains a set of complex control mechanism which
has not considered in the linear equations.

This paper adopts the method of control theory to establish the linear equation
model of Wu-xing system, and discuss the stabilization problem of the system further.
Firstly, we build the linear time-invariant control system of the Wu-xing system, and
verify reinforce and restraint relationships the model shows without feedback. Then
we analysis the stability, controllability and related properties of the system. Thirdly,

in the conditions of three state feedback, we find a preliminary determination



conditions about the system is stable or not. Finally, we explain the method to
determine the feedback coefficient of three input control. The results of this study can
deepen our understanding of the five elements theory, and provide a new analyzing
tool to the research on TCM.

This article is only a preliminary study about the five elements theory. In further
study, we need to find the necessary and sufficient conditions to determine the
stability of the model and discuss the controllability of the system.

Key words: five elements theory; linear time-invariant systems; five elements theory
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