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WERHE: In recent years, there has been a growing demand for
efficient recommender systems which track users’ preferences and
recommend potential items of interest to users. In this talk, I
will give a brief review about recommender systems, including its
problem setup, challenges, existing approaches, as well as some of
the recent development.
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WEME: Tracy-Widom distributions in critical unitary random

matrix ensembles and the coupled Painleve Il system

ﬁ&%&ﬁ%%@: We study Fredholm determinants of the Painleve II and
Painleve XXXIV kernels. In certain critical unitary random matrix
ensembles, these determinants describe special gap probabilities of
eigenvalues. We obtain Tracy-Widom formulas for the Fredholm

determinants, which are explicitly given in terms of integrals



involving a family of distinguished solutions to the coupled Painleve
IT system in dimension four. Moreover, the large gap asymptotics for
these Fredholm determinants are derived, where the constant terms are

given explicitly in terms of the Riemann zeta—function.
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WEAE: Affine Shear Tight Frames with 2-Layer Structure and



Their Applications in Image/Video Processing

ﬁ%i‘%% In this talk, we present the characterizations,
construction, and applications of affine shear tight frames with 2-
layer structure. First, we introduce affine shear systems with 2-layer
structure that have generators splitting the frequency region at each
scale into inner and outer layers. Second, we provide the
characterizations of affine shear systems with 2-layer structure to be
affine shear tight frames with 2-layer structure. Finally, we show that
digital affine shear transforms with 2-layer structure can be
implemented with low redundancy rate and with near—linear computational
complexity. Numerical experiments are conducted to demonstrate the
advantages of our transforms in image/video processing such as

denoising and inpainting.
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wERE:

Parameter—free superconvergent H(div)-conforming HDG methods

REWE:

We present new parameter—free superconvergent H(div)-conforming
hybridizable discontinuous Galerkin (HDG) methods for the Brinkman
equations on both simplicial and rectangular meshes. The methods are
based on a velocity gradient —velocity - pressure formulation, which can
be considered a natural extension of the H(div)-conforming HDG method
(defined on simplicial meshes) for the Stokes flow (Cockburn, B. &
Sayas, F.-J. (2014) Divergence—conforming HDG methods for Stokes flow.
Math. Comp., 83, 1571 -1598). We obtain an optimal L2-error estimate
for the velocity 1in both the Stokes—dominated regime (high
viscosity/permeability ratio) and Darcy-dominated regime (low
viscosity/permeability ratio). We also obtain a superconvergent [2-
estimate of one order higher for a suitable projection of the velocity

error in the Stokes—dominated regime. Moreover, thanks to H(div)-



conformity of the velocity, our velocity error estimates are
independent of the pressure regularity. Furthermore, we provide a
discrete Hl-stability result for the velocity field, which is essential
in the error analysis of the natural generalization of these new HDG
methods to the incompressible Navier - Stokes equations. Preliminary
numerical results on both triangular and rectangular meshes in two

dimensions confirm our theoretical predictions.
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