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COMPUTATION OF THE THIRD ORDER NORMAL FORM
FOR SIX-DIMENSIONAL NONLINEAR DYNAMICAL SYSTEMS

Chen Yi Zhang Wei
(College of Mechanical Engineering , Beijing University of Technology, Beijing 100022, China)

Abstract An improved adjoint operator method was proposed to compute the third order normal form of six
dimensional nonlinear dynamical systems and the associated nonlinear transformation for the first time. First
the improved adjoint operator method was briefly introduced. Then, a general six dimensional nonlinear sys-
tem was analyzed to derive the formula of computing the third order normal form. Finally, the MAPLE sym-
bolic program for calculating the third order normal form was given. The concrete normal form of six dimen-
sional nonlinear systems was obtained. The results indicate that we may respectively obtain the normal forms,
the coefficients of the normal forms and the associated nonlinear transformations for six dimensional nonlinear

systems in four different cases by using the same main MAPLE symbolic program.

Key words normal form, adjoint operator method, nonlinear transformation, high dimensional nonlinear sys-

tems, MAPLE program
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