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THE DYNAMICAL BEHAVIOR AND THE NUMERICAL
SIMULATION OF THE SEVEN-MODE TRUNCATION SYSTEM OF
THE PLANE INCOMPRESSIBLE NAVIER-STOKES EQUATIONS

WANG He-yuan
(School of Sciences, Liaoning University of Technology, Jinzhou 121001, Chz'na)

Abstract: The chaotic behavior of seven-mode Lorenz-like system for the plane incompress-
ible Navier-Stokes equations is studied. By mode truncation, a seven-mode Lorenz equations is
obtained. The existence of the attractor of the equations is proved, and the global stability of the
equations is discussed. Based on numerical simulation results of bifurcation diagram, Lyapunov
exponent spectrum, Poincare section and power spectrum of the system, general features of the
system are revealed. The whole process, which shows a chaos behavior with the changing of
Reynolds number, is simulated numerically.
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