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Uniform observability and uniformly exponential stabilization for a

sequence of elastic systems under the modal approximation

XIRRAE Bl R

Abstract: This paper is devoted to the investigation of modal approximation for elastic systems
with damping or control. The so-called modal approximation projects the system into a
finite-dimensional space spanned by the modal vectors of free vibration without damping or
control. First, we consider a complete second-order variational evolution equation in a Hilbert
space, which can model elastic systems with unbounded damping. By adapting the Trotter-Kato
Theorem concerning the convergence of a sequence of CO-semigroups on a fixed space, we
establish the convergence of a family of CO-semigroups on the different spaces associated with
approximation systems. Second, we discuss an elastic system, a second-order differential equation
in a Hilbert space, with bounded control and dual observation. It is proved that the equivalence
between the uniform observability, the uniformly exponential stabilization under the modal
approximation and the eigenfunctions test.
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Optimal Decay Rate for Degenerate Hyperbolic-Parabolic Coupled

System
BB REKE

Abstract: This talk is concerned with the explicit decay rates of a coupled PDE system composed
of a wave equation and a degenerate heat equation posed on two adjoining domains. We first
consider the one-dimensional setting and derive an explicit decay rate for the solutions, depending
solely on the degree of degeneracy of the heat equation’s diffusion coefficient near the interface.
Moreover, we show that this rate is optimal. We then investigate the system on a rectangular
domain where the Geometric Control Condition (GCC) fails, and establish an explicit polynomial
decay rate. Remarkably, this rate coincides with the optimal one obtained by Batty et al. [STAM J.
Math. Anal., 2018] for the corresponding systems with constant diffusion coefficients. In this
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sense, the decay rate derived here may also be regarded as sharp for this class of degenerate
systems.

Analyzing Systems of Coupled Forward-Backward Stochastic
Differential Equations: Fast and Slow Motions, Associated

Quasi-Linear Partial Differential Equations, and Applications

RATRE EPRBIRE

Abstract: This work analyzes systems of coupled forward-backward stochastic differential
equations with fast and slow motions. First, well-posedness and a number of estimates of the
systems are established. Then the paper is focused on obtaining averaging principles in the sense
of mean-square convergence uniform in finite time interval for solutions of both forward and
backward stochastic differential equations. The averaging principle enables us to further analyze
certain associated quasi-linear PDEs. In addition, as an application, the convergence of a class of
associated singularly perturbed stochastic control problems is established.

BSDEs and BSVIEs with anticipating generators
EEE TIIRFE

Abstract: For a backward stochastic differential equation (BSDE, for short), when the generator
is not progressively measurable, it might not admit adapted solutions, shown by an example.
However, for backward stochastic Volterra integral equations (BSVIEs, for short), the generators
are allowed to be anticipating. This gives, among other things, an essential difference between
BSDEs and BSVIEs. Under some proper conditions, the well-posedness of such BSVIEs is
established. Further, the results are extended to path-dependent BSVIEs, in which the generators
can depend on the future paths of unknown processes. An additional finding is that for
path-dependent BSVIEs, in general, the situation of anticipating generators is not avoidable, and
the adaptedness condition similar to that imposed for anticipated BSDEs by Peng and Yang [Ann.
Probab., 37 (2009), pp. 877--902] is not necessary. Joint work with Jiongmin Yong and Chao
Zhou.

Stability for Weakly Coupled System with Partial Controls
¥ I JURETIAE

Abstract: We study the stability of general weakly coupled systems subject to a reduced number
of local or boundary controls. We show that, under Kalman's rank condition, the exponential
stability of the underlying scalar equation implies polynomial stability of the full coupled system.
Moreover, the decay rate remains unchanged regardless of the number of equations in the system.
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The Gaussian Mixture Optimal Transport Ensemble Kalman Filter

and Its Applications to Partially Linear Systems
B & EMEHRKE

Abstract: In this talk, we revisit the Gaussian mixture optimal transport Ensemble Kalman filter
(GM-OT-EnKF) to make it more efficient in some partially linear problems. We first show the
equivalence between the OT-EnKF with the classical Kalman filter (KF) in the linear system with
Gaussian initial distribution. Next, we compare the Gaussian sum filter (GSF) with the
GM-OT-EnKF in the setting of linear system with GM initial distribution. The updating of the
components’ weights in GM-OT-EnKF is finer than those in the GSF, due to the flexibility
induced by the particles. These observations in the linear system suggest two adaptions to the
original GM-OT-EnKF corresponding to partially linear systems. The one is when the state’s
equation is linear, the EM algorithm is unnecessary in every cycles; the other one is when the
observation is linear, the posterior mean and covariance matrix should be updated explicitly,
rather than the empirical ones. The GM-OT-EnKF with either one of the two adaptions above is
called the compact GM-OT-EnKF in this paper. The efficiency and accuracy of our proposed
algorithm have been numerically verified in the estimation of the states in the Lorenz 63 system
and the prediction of the remaining useful life of the lithium-ion batteries.
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Controllability of the viscous micropolar fluids

W3R IR

Abstract: In this talk, we will begin by briefly reviewing recent advances in the controllability of
viscous fluid dynamics equations. We then focus specifically on the controllability of two classes
of models associated with viscous micropolar fluids: the global controllability of incompressible
micropolar fluids, and the local controllability of compressible micropolar fluids.

Stabilization of PDE systems and its application

in Multi-agent systems

FRC LB TR

Abstract: Many important plants (e.g. flexible manipulators or chemical reactors) are governed
by PDEs and are often described by models with a significant degree of uncertainty. Stabilization
for infinite-dimensional PDE systems is a challenging problem. We aim to provide efficient
methods for stabilization of PDEs and for PDE-based multi-agent deployment.
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Boundary Stabilization for a Class of Nonlinear Axially Moving

Systems with Coupling Transverse and Longitudinal Vibrations

BB HERE

Abstract: This talk discusses boundary stabilization within the framework of absolute stability for
axially moving systems experiencing transverse and longitudinal coupling vibrations. These
vibrations are described by a nonlinear coupled beam model derived from Hamilton's principle. A
boundary feedback sector criterion is proposed, encompassing a wide array of linear and nonlinear
functions, to reduce vibrations within the axially moving systems by measuring boundary
transverse, longitudinal, and angular velocities. Under these control strategies, the resulting
closed-loop coupled system has been proven to be well-posed using the nonlinear semigroup
approach. Furthermore, the study employs a combination of a generalized Gronwall-type integral
inequality and the integral multiplier method to investigate the explicit decay rate of the
closed-loop coupled system. This investigation involves the construction of a novel energy
functional. Numerical simulations validate the effectiveness of the proposed controls, with the
explicit exponential decay rate closely mirroring the actual decay rate.
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Symmetry and observability for wave equations on the torus

AN ALK

Abstract: In this talk, I will discuss observability for wave equations, with particular emphasis on
symmetry. I will focus on spacetime measurable observation sets on the one-dimensional torus,
where a complete characterization is available.

I will first describe a counterexample showing that the Geometric Control Condition (GCC),
while sufficient in many settings, does not guarantee observability when observation is restricted
to certain spacetime measurable sets. Inspired by this counterexample, we introduce a symmetry
condition, referred to as the Observable Symmetry Condition (OSC), which captures an additional
structural constraint underlying observability.

We show that OSC, together with GCC, provides a necessary and sufficient characterization of
observability on spacetime measurable sets. Finally, motivated by OSC, we introduce a weak
GCC and show that, when combined with OSC, it yields a necessary and sufficient condition for
unique continuation. Based on recent joint work with Jingrui Niu and Ming Wang.
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