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Abstract:

In this talk, two mass and energy conservative difference schemes, i.e.,

the Crank-Nicolson difference scheme and the linearly conservative
difference scheme for the coupled nonlinear Schrodinger equations
with the Riesz fractional derivatives (fractional Laplacian) are
proposed. The existence and uniqueness of the difference solutions of
the two schemes are proved. The convergence of the schemes is
discussed and shown to be of orderO(z* +h*) in the I? norm with the
time step r and mesh sizeh. When the fractional order is two, all those
results are in accord with the difference schemes for the classical
non-fractional coupled nonlinear Schrodinger equations.

Due to the nonlocal nature of fractional Laplacian, it is difficult to
obtain the error estimation in thel”norm on the classic Sobolev space.
To overcome this difficulty, the fractional Sobolev spaceH?and a
fractional norm equivalence in H? are introduced. Then the
Crank-Nicolson difference in time and the fractional centered
difference for the pace fractional Laplacian are used. The
convergence order O(c*+h*) in the 1” norm is proved by the
fractional Sobolev inequality. Numerical examples are given to

illustrate the theoretical results at last.
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