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Time-splitting Method for the Fractional Nonlinear Schrodinger Equation
JIN Shan, LIANG Zongqi
(School of Science, Jimei University, Xiamen 361021, China)

Abstract: A time-splitting method for solving the fractional nonlinear Schriodinger equation with space
fractional derivative was proposed. In this method, the fractional nonlinear Schrodinger equation was split into a
linear equation and a nonlinear equation, where the nonlinear equation could be solved exactly and satisfy
‘ conservation of point’, and the linear equation could be solved by using Crank-Nicolson discretization meth-
od. The conservation of mass and energy for the original equation was kept in this method. The unconditional
stability and the convergence with the truncation error O(h’> + 7°) were proved. Finally, numerical examples
were presented to show that the method was both effective and accurate, which indicated that the method was
simple and effective.
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