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Abstract. The input-output block decoupling problem by state feedback is studied for
affine nonlinear singular systems. First, an algorithm, named regularization algorithm, is
recalled such that the system can have a unique impulse-free solution via a state feedback.
Second, another algorithm, called block decoupling algorithm, is proposed, which provides
necessary and sufficient conditions for the solvability of the input-output block decoupling
problem. Then a decoupling feedback law is constructed such that the corresponding
closed-loop system is regular, impulse-free, and noninteractive. Finally, an example is
given to illustrate the applicability of the algorithms.
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1 Introduction

In this paper, the following affine nonlinear singular system is considered:

= fil@) +pi(x)z + g1(z)u
0 = fa(x)+p2(x)z + g2(x)u
y' = hi(x)+d(x)z+ 1 (2)u, i=1,..,r (1)

defined in U, the neighborhood of xy, where x € R™ is the vector of states,
z € R?® is the vector of constraints, u € R™ is the vector of inputs, y* € R"
is the vector of block outputs, f(x), p1(x), fo(x), pa(x), g1 (x), ga(x), b (),
d*(z), and [*(z) are analytic matrices of dimensions n x 1, n x s, s X 1, s X s,
nxXm,sxm,r; X1, r; X8, r; X m, respectively.

The system in the form of (1) represents a class of nonlinear singular
system which also includes the special cases of linear singular systems [3],[4].
The class in (1) describes a large number of physical systems of interest in
many engineering applications. We encounter many examples of physical
control systems that can be modeled by equations of the form (1). For



