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THE REFLECTION OF RELATIVE DEGREE CONCEPT OF
NONLINEAR CONTROL SYSTEMS IN LINEAR SYSTEMS

WanG SHeNggwo  Huang CHANGJI

(Southwes: Jiaotong University)
ABSTRACT

The relative degree is a useful concept in nonlinear control systems. This paper discusses
its reflection in linear systems. By using Markov its parameter matrices, some results are given
and relationship with the following has been proved: the uniform rank, the series indices of
transfer matrix, degree differences between denominators and numerators of transfer matrix
elements, and the pole-zero number differences of transfer matrix elements. The relative degree
of linear time-invariant system is invariant under any state feedback K and any full rank
feedforward F is also proved. If a linear system has relative degree r = [r;,+--,7r,17, this
system can be decoupled with the transfer matrix diag {s7"1,+++,5m}by K and F.

Key words Nonlinear control systems; linear systems; relative degree; uniform

rank; decoupling.



