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Multi-Symplectic methods for sound waves
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The symplectic integration (SI) methods have been proven to be accurate and efficient for long time integration
of ordinary differential equations. SI methods are also successfully applied to the wave equations, although the
symplectic structure is partially considered. Recently, a new theoretical framework called multi-symplectic (MS)
method is proposed which take into account both the spatial and temporal symplectic structures of the system.
Since it is natural to expect that many advantages of the SI methods are carry over to the MS method, we explore
two schemes of this class with the lowest order and analyze the behavior of the numerical solutions when applied
to the linear and non-linear wave equations.
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Figure 1: Numerical dispersion relation for linear wave
equation, MSLF and MSBS, ¢ = 0.1,0.7
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Figure 2: Numerical group velocity for linear wave
equation, MSLF and MSBS, ¢ = 0.1,0.7
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Figure 3: Linear wave equation, MSLF and MSBS,
t=0.6, N =256, 0 =0.1
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