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The High Order Energy-Preserving Scheme of
Multi-Symplectic sine-Gordon Equation

GUO Yuzhuo SUN Jiangiang© KONG Jiameng
( School of Science Hainan University Haikou Hainan 570228 China)

Abstract: One dimension sine-Gordon equation is transformed into the multi-symplectic Hamiltonian partial differ—
ential equation through appropriate transformation where the matrix with the time variable partial derivation is in—
verse. A new fourth-erder energy-preserving scheme of multi-symplectic sine-Gordon equation is obtained by the
fourth order average vector field method of the Hamiltonian system and the Boole discrete line integral method. The
new scheme is applied to simulate sine-Gordon equation. Numerical results show that the new scheme can well simu—
late the solitary wave behaviors of sine-Gordon equation with different initial conditions moreover preserve the ener—
gy conservation property of the solitary waves.

Key words: multisymplectic high order energy-preserving method; average vector field method; Boole discrete line

integral method; sine-Gordon equation



