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Abstract

For very high dimensional dynamic systems anynfields of science and
engineering, accuracy and computational cost acectwical issues for the
choice of the numerical solution methods. Recentigre has been
substantial progress in developing new solutiorhoes for addressing these
two issues: the High Dimensional Harmonic Baland®KIB) method and
the Non-Standard Finite Difference (NSFD) methodheSe two distinct
methods have been developed originally in the d$ielof aerospace
engineering and physics separately.

The HDHB method was developed starting frone ttonventional
harmonic balance (HB) method. Directly finding thteady state solutions
while avoiding the need to calculate the long amehgutationally expensive
transient time histories, the HB methods are vdfigient and useful for
characterizing and predicting the responses ofimeat dynamical systems
undergoing periodic or quasi-periodic oscillatioriBhe traditional HB
method provides accurate result yet is virtuallpassible to implement for
high dimensional systems. The HDHB method can helemented easily
for high dimensional systems yet may provide phalsicspurious solutions
in some cases. The NSFD schemes have the dynamsestamcy with the
original systems, and the appropriate time marclsitegp sizes are usually
larger than those required in the standard finifeer@nce schemes. The
NSFD schemes are constructed based on the matbahsituctures of the
dynamical systems and thus need to be construotegath unique system.
In the current literature, the NSFD schemes hawn lwonstructed for low
dimensional ordinary differential equations systemmsl for some special
partial differential equations.

In this talk, first the basic idea and someotly of the HB and NSFD
methods are briefly introduced. The talk then fesusn the applications in
engineering. The illustration schemes are congducior some model
equations including the Duffing’s equation, the Vi@er Pol equation, the
reaction-diffusion equation and finally the Burgéype equations. The HB,
NSFD schemes and the numerical simulation resuitgpeesented. Finally,
the advantages and disadvantages of the HB and N®Eihods are
concluded, in comparison with the traditional timarching methods.

Refreshments will be served in CAB 649 at 3:00 p.m.

... the backbone of science!



