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A fourth-order kernel-free boundary integral method

for variable coefficients elliptic PDEs

T WL TR

2. We propose a fourth—order generalized boundary integral method
for variable coefficients elliptic PDEs, including both boundary value
and interface problems. The method is kernel-free in the sense that
there is no need to know analytical expressions for kernels of the
boundary and volume integrals in the solution of boundary integral
equations. Evaluation of a boundary or volume integral is replaced with
interpolation of a fourth—order Cartesian grid—based solution, which

satisfies an equivalent discrete interface problem, while the interface



problem is solved by a fast solver in the Cartesian grid. It takes
advantage of the well-conditioning property of discrete BIEs so that
the number of Krylov subspace iterations is essentially independent of
discretization parameter or system dimension. Numerical results are

presented.

Uniform convergent scheme for discrete—ordinate
radiative transport equation with discontinuous

coefficients on unstructured quadrilateral meshes

EZ4 ERLESITERM¥EER
2. This study presents a groundbreaking Asymptotic Preserving (AP)
scheme for the steady-state radiative transport equation (RTE) with
discontinuous coefficients on unstructured quadrilateral meshes. While
numerous AP schemes have been developed for structured meshes, there
is a scarcity of such schemes for unstructured or distorted meshes
with discontinuous coefficients. Our research addresses this
deficiency by employing the Tailored Finite Point Method (TFPM) to
devise an AP scheme that not only uniformly converges with respect to
the mean free path but also extends its validity to the boundary and

interface layers.

A penalty free weak Galerkin finite element method

on quadrilataral meshes

Eigk BTHKRE

#E. The weak Galerkin finite element methods are non—standard finite



element methods. The newly defined weak functions are considered as
the approximate functions, which have two parts, inner and boundary,
on each element. Weak derivatives are correspondingly defined.
Appropriate spaces should be used when no penalty term is employed. We
use the Arbogast—Correa element to define the weak gradient and obtain
a penalty—free weak Galerkin scheme, which is then employed to solve

problems related to Stokes flow, linear elasticity, and poroelasticity.
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