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A NORMAL FORM WITH CASCADE DECOMPOSITION OF
SYMMETRIC NONLINEAR CONTROL SYSTEMS

Zuao Jun  JinG YUANWEL  ZHANG S1YING

(Department of Automatic Control, Northeastern University, Shenyang 110006)

Abstract It is shown that a nonlinear control system possessing symmetries has locally a
normal form with cascade decomposition. This normal form consists of two subsystems. One
is a independent subsystem of the dimension equal to the difference of the dimensions between
the total system and the symmetry Lie group. The other is a subsystem without controls.
Using differential geometric method and choosing properly a few symmetric functions of coor-
dinate transtormation whose Lie derivatives with respect to input vector fields all vanish, we

can construct the normal form.
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