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2. F3&% Purdue University

A E . Stability for inverse source problems in wave equations

% In this talk, our recent progress will be discussed on stability of the
inverse source problems for time-harmonic wave equations. We show that
the increasing stability can be achieved by using the multi-frequency data
for the wave equations in homogeneous and inhomogeneous media.

3. #¥F 2 KRF

= F : Identification of the zeroth-order coefficients for time-fractional
diffusion-wave equations

#Z: In this talk, | will give some introductions to identification
problems of the zeroth-order coefficients for time-fractional
diffusion-wave equations. Including the inverse time-dependent
zeroth-order coefficient by using the boundary measured data at a point
and by an additional integral condition. The existence, uniqueness and
regularity of the solution for the direct problems are provided. Based
those, we try to give some uniqueness and conditional stability estimates
for the inverse zeroth-order coefficient problems. The
Levenberg-Marquardt regularization method and two points gradient
method are proposed to solve the inverse coefficient problems. Some
numerical examples in one-dimensional case or in two-dimensional case
are provided to show the effectiveness of the proposed methods.



4. THE R XF

8 El : A numerical scheme for the time-fractional diffusion equation by
layer potentials

# % : In this talk, we show a numerical scheme for solving an
initial-boundary value problem for the time-fractional diffusion equation.
By expressing the solution as a single-layer potential, the initial-boundary
value problem is transformed into a boundary integral equation for the
unknown density function. To numerically solving the resulting boundary
integral equation, we develop a stable discretization scheme for layer
potentials. First, we rewrite the layer potential operators as generalized
Abel integral operators in time. Then, the asymptotic expansions of those
kernels at the initial time are derived by carefully analyzing the
fundamental solution of the time-fractional diffusion equation.
Consequently, we establish a stable time discretization scheme. The
spatial discretization is performed by a standard quadrature rule for
boundary integrals of smooth functions. Finally, we present several
numerical examples to show the efficiency and accuracy of the proposed
numerical scheme. Applications to inverse problems will also be
discussed.

5. £/a ¥ EAFK

A E : An inverse source problem for the stochastic wave equation

#Z: In this talk, an inverse source problem for the stochastic wave
equation driven by a fractional Brownian motion will be introduced.
Given the random source, the direct problem is to study the solution of
the stochastic wave equation. The inverse problem is to determine the
statistical properties of the source from the expectation and covariance of
the final-time data. For the direct problem, it is shown to be well-posed
with a unique mild solution. For the inverse problem, the uniqueness is
proved for a certain class of functions and the instability is characterized.
Numerical experiments are presented to illustrate the reconstructions by
using a truncation-based regularization method.



6. NBE K& KRF

#4 El : The dynamical model for COVID-19 with asymptotic analysis and
numerical implementations

#Z: In this talk, we give our dynamical model for COVID-19 by an
integral-differential equation with numerical implementations. This
model considers the time-delay effects of some medical factors such as
the incubation period. Numerical tests show the validity of the proposed
model, provided that the parameters in this model be appropriately
specified.

7. %E& BARIKF

A B : 2D vorticity-stream function formulation and its application in
vortex merging

# £ : We are concerned with the development of numerical research for
the 2D vorticity-stream function formulation and its application in vortex
merging at high Reynolds numbers. A novel numerical method for
solving the vorticity-stream function formulation of the Navier-Stokes
equations at high Reynolds number is presented. A verification
algorithm that has the analytical solution is designed to demonstrate the
feasibility and effectiveness of the proposed scheme. Furthermore, the
proposed scheme is applied to study the vortex merging problem. Ample
numerical experiments are performed to show some essential features of
the merging of multiple vortices at high Reynolds numbers. Meanwhile,
considering the importance of the inversion for the initial position of the
vorticity field, we present an iteration algorithm for the reconstruction of
the initial position parameters.

8. MEHF BEREKRF

A B : Sampling methods for inverse exterior Stokes problems

i % : This talk is concerned with an inverse Stokes problem of
recovering a solid in an unbounded stationary flow. We proposed three
simple imaging techniques for detecting the shape and location of the
solid by extending the well-known LSM, FM and GLSM for wave
equations, where only the velocity field data are taken on a closed surface
around the solid. Moreover, we also provided several numerical examples



to illustrating the effectiveness of the reduced inversion algorithm.
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10. #AS ¥ FXF

A E : Uniqueness to inverse grating diffraction problems with infinitely
many plane waves

% £ : In two dimensional case, we prove that a sound-soft periodic curve
can be uniquely determined by the near-field data of infinitely many
incident plane waves with distinct directions at a fixed frequency. Our
proof is based on Schiffer’s idea which consists of two ingredients: 1) the
total fields incited by distinct incident directions are linearly independent;
i1) there exist only finitely many linearly independent Dirichlet
eigenfunctions in a bounded domain or in a closed waveguide under
additional assumptions on the waveguide boundary. Based on the
Rayleigh expansion, we show that the phased near-field data can be
uniquely determined by the phaseless near-field data in a bounded
domain, with the exception of a finite set of incident angles. Such a phase
retrieval result leads to new uniqueness results using the near-field data
without phase information. This a joint work with X. Xu, H. Zhang and B.
Zhang.



