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SArRAB Stabilization Control by the Strict Linearization

of Polynomial Form Nonlinear System

In this paper the polynomial nonlinear system is adopted as the
controlled object, and how to describe each condition of the strict
linearization and to solve nonlinear coordinate transformaticn are
made clear. For the polynomial nonlinear system, it is pointed out that
the design theory of the strict linearization can be expanded in large
region. In the general theory of the strict linearization, when hoth
controllable linearly-independent condition for Lie products and
involutive condition are tenable, according to Frobenius theorem,
the coordinate transformation for the strict linearization and
feedback can be found as necessary functions. In the past
considerations, the detail form of the function could not be solved
because the controlled objects were treated as general form. In this
study, we due to the limitation to polynomial form, it can be shown
that the coordinate transformation is solved in polynomial form and

also the necessary functions about feedback are calculated in




polynomial form. Namelv the design method about the strict

linearization can be expanded in large region, which is the innovation
of this study. In order to confirm the effectiveness of this design
method, a design example is shown for the mechanical system with mass
and nonlinear spring. We consider the next poivnomial form nonlinear

system.

In this work we show the design method of stabilization control of
nonlinear system of polynomial form by mean of tensor calculation and
manifold theory. We can transform a polynomial nonlinear system to a
linear controllable systemusing polynomial coordinate transformation
in case that linear independent condition of Lie products and
involutive condition are satisfied based on Frobenius theorem.
Furthermore the input control can be found as a meromorphic function
for stabilization.

In chapter 1 the backeround and this research aim are described. In
chapter 2 the important concepts of manifold theory are introduced.
In chapter 3 the cocrdinate transformation using differential geometry
is explained. In chapter 4 strict linearization is explained. In

chapter 5 the problem statement of polynomial nonlinear system is
explained. In chapter 6 the numerical example is explained. In chapter

7 the conclusion is described,
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