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Computation of Normal Forms for a Class of Degenerate

Nonlinear Differential Equations
ZHANG Jing » HUANG Tusen
(School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: For degenerate nonlinear differential equations, the conservative-dissipative splitting is
given, and some properties of this splitting are proved. By using these properties, a complementary
subspace to the range of the homological operator defined on the homogeneous vector field space can be
expressed in terms of a complementary subspace to the range of the Lie derivative operator defined on the
homogeneous polynomial space. Under the hypotheses that the leading part of the degenerate nonlinear
differential equations is Hamiltonian and the associated Hamiltonian function only has simple factors in its
factorization on the complex polynomial ring C[x,y], to obtain the normal form, it needs only to compute
a certain number of the complementary subspaces to the range of the Lie derivative operators defined on the
homogeneous polynomial spaces, a recursive formulae of the computation for all the complementary
subspaces are given. Finally, by using this method the normal form of a class of the generalized Hopf
singularity is computed, relationship between the coefficients of the normal form and the origin equations
is given by means of the Lie triangle method.

Key words: degenerate nonlinear differential equation; normal form; conservative-dissipative splitting
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