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%% : 1 mainly discuss collocation-based spectral element method and its application to
compute optical waveguides. There are few literatures on how to implement collocation-based
spectral element method. I describe how to apply the continuous collocation-based spectral
element method to numerically solve the boundary value problems of the elliptic equations in
detail. One benefit of the method lies on that it can achieve comparably simple programming and
yet can be used to solve complicated problem, this is undoubtedly a value of this method.
Application of the method to study optical waveguide problem are presented. Hints for

constructing nodal continuous/ discontinuous nodal Galerkin spectral methods are suggested too.
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%5 H : On the ground states and dynamics of space fractional nonlinear Schrodinger equations
with rotation term and nonlocal nonlinear interactions
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5 2E: In this talk, we will propose some efficient and robust numerical methods to compute
the ground states and dynamics of Fractional Schrédinger Equation (FSE) with a rotation term and
nonlocal nonlinear interactions. The methods consist of three merits: (i) efficient and accurate
numerical methods will be proposed to evaluate the nonlocal dipole-dipole interaction. (ii) a
nonlinear conjugate gradient method, accelerated by some well-adapted preconditioners, will be
developed to compute the ground states. (iii) a rotating Lagrangian coordinate transformation will
be presented to eliminate the rotation term, based on which time splitting spectral methods will be
presented to simulate the dynamics. This work is realized in collaboration with Xavier ANTOINE
(IECL, Lorraine, France), Antoine LEVITT (Inria, Paris, France) and Yong ZHANG (Tianjin

University, Tianjin, China).
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% 15 45 22 : Based on the recently-developed sum-of-exponential (SOE) approximation, in this

article, we propose a fast algorithm to evaluate the one-dimensional convolution potential at M
(non)uniformly distributed target grid points, where the kernel might be singular at the origin and
the source density function is given on a source grid of N points which can be different from the
target grid. It achieves an optimal accuracy, inherited from the interpolation of the density, within
O(M + N) operations. Using the kernel > s SOE approximation, the potential is split into two
integrals: the exponential convolution and the local correction integral. The exponential
convolution is evaluated via the recurrence formula that is typical of the exponential function. The
local correction integral is restricted to a small neighborhood of the target point where the kernel
singularity is considered. Rigorous estimates of the optimal accuracy are provided. The algorithm
is ideal for parallelization and favors easy extensions to complicated kernels. Extensive numerical

results for different kernels are presented.
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