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SPLIT-STEP METHODS FOR THE NONLINEAR SCHRODINGER
EQUATIONS AND THEIR APPLICATIONS IN SEMICLASSICAL
CASE

XU Qiu-bin
(School of Mathematics, Nanjing Audit University, Nanjing 211815, Chma)

Abstract: In this paper,two split step Runge-Kutta methods and a split step spectral
method for the nonlinear Schrodinger equations and their application in the semiclassical regimes
are studied.The conservative properties of the schemes are obtained and the plane wave solution
with 8 = 0 is analysised.The two Runge-Kutta schemes are conditionally stable by linearized
analysis and the split step spectral method is unconditionally stable . The trunction error of
the schemes are discuassed.Furthermore, the computing results are compared with the two time-
splitting spectral methods which are constructed in [1].The numerical experiments demonstrate
that our algorithms are effective and reliable.

Keywords: Nonlinear Schrodinger equation(NLS); split step Runge-Kutta method; Split
step spectral method; difference scheme
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