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An adaptive HDG method for the pointwise tracking optimal control

problem of elliptic equations
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In this talk, we study an optimal control problem with point values of the state in
the objective functional. The state and adjoint state are approximated by a hybridized
discontinuous Galerkin (HDG) method, and the control is discretized by the
variational discretization concept. With the help of the error estimates of Green’s
function and Oswald interpolation, reliable and efficient a posteriori error estimates
for the errors in the control, state and adjoint state variables are obtained. Several
numerical examples are provided to show the performance of the obtained a posteriori

error estimators.
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A general class of linear unconditionally-energy stable schemes for

the gradient flows

ZE N I e
LR RF, AEME KT

We study a class of linear unconditionally energy stable schemes for the gradient
flows. Such schemes are built on the SAV technique and the general linear time
discretization (GLTD) as well as the linearization based on the extrapolation for the
nonlinear term, and may be arbitrarily high-order accurate and very general,
containing many existing SAV schemes and new SAV schemes. It is shown that the
semi-discrete-in-time schemes are unconditionally energy stable when the GLTD is
algebraically stable, and are convergent with the order of min{q-v} under the
diagonal stability and some suitable regularity and accurate starting values, where q~
is the generalized stage order of the GLTD and v denotes the number of the
extrapolation points in time. The energy stability results can be easily extended to the
fully discrete schemes, for example, if the Fourier spectral method is employed in
space when the periodic boundary conditions are specified. Some numerical
experiments on the Allen-Cahn, Cahn-Hilliard, and phase field crystal models are
conducted to validate those theories as well as the effectiveness, the energy stability

and the accuracy of our schemes.
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Harmonic analysis meets wave equation

ol K

In this talk I plan to survey some recent progress on Hardy spaces, Riesz
transforms, Bochner-Riesz means and spherical means by using the method of wave

equation, and show interesting connections and interaction of different fields such as

harmonic analysis, functional analysis and PDE.

Recent progress on the hydrodynamic stability at high Reynolds
number
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Hydrodynamic stability theory is mainly concerned with how the laminar flows
become unstable and transit to turbulence. In this talk, I will introduce some recent

progress in understanding the transition mechanism.
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