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NORMAL FORMS AND THEIR SIMPLIFICATION OF
NONLINEAR SYSTEMS WITH INTERNAL RESONANCE
BETWEEN TWO FREQUENCIES "

Wu Zhigiang  Chen Yushu
(Depariment of Mechanics, Tiangin University, Tiangin 300072, Ching)

Abstract The Normal Forms and their simplification of the nonlinear systems with internal
resonance between two frequencies are discussed. By using the methad for solving the Normal Form
of a nonlinear systems developed by us, the general Normal Form is derived out for the nonlinear
systems with an arbitrary kind of internal resonance between two frequencies. To distinguish their
effects, the nonlinear terms in Normal Forms are divided into two elasses, the non-internal-resonant
ones and the internal-resonant ones. It is proved that, under the universal transformation proposed
in the paper, the Normal Forms of all the two-frequency-resonant nonlinear system become new
dynamical systems of dimension 3. Three application examples, i.e. nonlinear systems of 1 degree
of freedom excited by multiple harmonics, 2:3 internally resonant systems and strong 1:1 internally
resonant systems, are used to show that the transformation is useful in simplifying the Normal
Forms either for semi-simple systems or nonsemi-simple systems.

Key words Normal Form, internal resonance, dimension reduction
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