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On the construction of a high-precision numerical calculation method for
time-evolving partial differential equations
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We studied high-accuracy numerical methods for the Klein-Gordon equation and
the perfect fluids in the curved spacetime. Using a structure-preserving numerical method, we
derived some difference equations for the Klein-Gordon equation in curved spacetime and study their
effects on the wave-forms of the solutions. We then clarified the cause of the numerical
oscillations that occur from one of the difference equations. We also obtained the influence of
space-time expansion on the solution. On the other hand, for perfect fluids, we performed some
highly accurate simulations by coupling with the gravitational field equation.
Furthermore, we proposed a more stable system of gravitational field equation and analyzed the
nonlinear Schrodinger equation in the de Sitter spacetime and the time evolved differential equation
in the homogeneous and isotropic spacetime.
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