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SMALL PARAMETER CANONICAL TRANSFORMATIONS
OF HAMILTONIAN SYSTEM FOR

THE LOCAL STREAMLINE PATTERN ANALYSIS”®

He Shihua'”
(1. Department of Hydraulic Engineering, Kunming University of Science & Technology, Kunming 650051, China)

Zhang Lixiang’

(2. Department of Engineering Mechanics, Kunming University of Science & Technology, Kunming 650051, China)

Abstract The differential equations expressing the relations of velocity components and streamfunction for in-
compressible two-dimensional flow are typical one-degree-of-freedom Hamiltonian system. The streamfunction was
expanded in Taylor series. The streamline patterns and their bifurcations were examined using methods from non-
linear system dynamics. Based on the small parameter canonical transformations in the physical flow plane, the
normal form expressions of streamfunction and simplified differential equations were derived for the degenerate
critical points. Some general characteristics of the simplified system were analyzed.

Key words canonical transformation , bifurcation

Hamiltonian system, critical point,
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