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Global solvability and eventual smoothness in a degenerate
migration—consumption system with logistic source

BEX (EXKXE)

RERE:

In this talk, we consider a chemotaxis consumption model with signal-
dependent motility and logistic source under homogeneous Neumann
boundary conditions. When the motility function possesses rather higher
regularity, we show that this system has global classical solutions provided
that the logistic source fulfills some conditions, while under mild assumptions
on regularity of the matility function, this model admits at least one global weak
solution, which becomes smooth after some waiting time.
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Discrete conformal structures
on surfaces
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Thurston once conjectured that circle packings could be used to approximate
the Riemann mappings on simply connected domains in the plane.
Thurston’ s conjecture was then proved by Rodin and Sullivan. After that,
circle packings were generalized to be different types of discrete conformal
structures on surfaces. In this talk, we will give a brief survey of the discrete
conformal structures on closed surface and the related geometry. Some of our
recent works on the existence, rigidity and convergence of discrete conformal
structures on surfaces will also be given. This talk is partially based on joint
works with Chao Zheng.
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Precise gene expression deconvolution in spatial
transcriptomics with STged
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Near—optimal control of a stochastic model for mountain
pine beetles with pesticide application

5 (BdEIBEXE )
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In this talk, considering the effect of environmental factors such as climate
change, temperature and drought on the growth of forests and beetles as well
as the pine forests death and economic loss caused by outbreaks of mountain
pine beetles, we first develop a stochastic mountain pine beetle model with
pesticide application, and then consider its near—-optimal control (NOC)
problem. The problem NOC is formulated by decreasing the mountain pine
beetles while keeping the cost of pesticide application to a minimum. By
Pontryagin stochastic maximum principle, we establish some sufficient and
necessary conditions of the near—optimality. Some numerical simulations are
carried out to illustrate the theoretical results, which indicate that the pesticide
application could effectively control the number of beetles and relieve the
pressure from the attacking of beetles on the pines. To some extent, this
control strategy could protect the pine forests and reduce economic losses
caused by the mountain pine beetles.
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Reduction theory of binary Hermitian forms

sKidl (AESCERE T )
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The reduction theory of integral binary quadratic forms, as pioneered by
Gauss, provides a canonical representative for each equivalence class of
forms under the action of SL,(Z). This classical theory has a well-known
geometric interpretation involving the action of the modular group on the upper
half-plane. This talk will first revisit these foundational concepts before turning
to the generalization initiated by Hermite and Bianchi: the study of binary
Hermitian forms over the ring of integers of an imaginary quadratic field.
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Some recent developments on the principal eigenvalue
for second—order elliptic and parabolic operators

M5z (BEREXE )
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The principal eigenvalue plays a pivotal role in determining the long—term
behavior of solutions to equations governed by second-order elliptic and
parabolic operators. In this talk, we will present some recent results
concerning the principal eigenvalue for second-order elliptic and parabolic
operators.Furthermore, this talk will highlight how these theoretical
advancements provide powerful tools for addressing concrete problems in
ecology. This work bridges pure mathematical analysis and applied
ecological modeling, offering new insights into both fields.
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Stochastic modeling of bark beetle infestations:
Extinction probability analysis and optimal control

ZRz CHILITEARE )

REHRE:

Bark beetle infestations lead to massive coniferous forest death, affecting both
forest ecosystems and their services. Since outbreak prediction models
matter for forest management, analyzing how epidemiological traits influence
outbreak probability and severity is necessary. We first formulate two new
stochastic models: a continuous—-time Markov chain and a system of
stochastic differential equations. Theoretical analysis includes the offspring
probability generating function and the backward Kolmogorov differential
equation. The estimation of the probability of disease extinction is calculated
by approximating the Markov chain model with a multitype branching process.
Subsequently, we develop a stochastic bark beetle model incorporating
pesticide application and investigate its optimal control problem (OCP). This
OCP is formulated with the objectives of reducing the bark beetle population
while minimizing the cost of pesticide application. By applying the Pontryagin
stochastic maximum principle, we establish several necessary conditions for
the OCP. Numerical simulations are performed to explore how the probability
of disease extinction varies with the initial sizes of infected hosts and bark
beetles. Additionally, the numerical results demonstrate that the application of
pesticides can alleviate the pressure on forests from bark beetle attacks and,
to a certain extent, protect forest ecosystems.
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Stability and large—time behaviour of
solution for the 2D surface quasi—geostrophic equation
with fractional horizontal dissipation
BEwm ( =IkKE)

RERE:

In this talk, we focus on the global (in time) stability and large—time behaviour
for the two dimensional (2D) surface quasi—geostrophic (SQG) system with
horizontal fractional dissipation $\Lambda_1~{2\alpha}\theta$ with
$\alpha\in(0,1]$. Due to the lack of vertical dissipation, the stability and large—
time behaviour problems still remain open in the whole domain $\mathbb
RA2$. However, when the spatial domain is $imathbb T\times \mathbb R$ with
$\mathbb T=[0,1]$ being a 1D periodic box, by decomposing the solution
S\theta$ into horizontal averages $\bar{\theta}$ and the corresponding
oscillation $\tilde{\theta}$, and using various anisotropic inequalities, we
establish the global stability and precise large—time behaviour. In addition, we
no longer restrict the dissipation power to integral values, which extends some
existing results.
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Constructions of optimal frequency—hopping
sequences with controlled minimum gaps

ZE (dEXE)

RERE:

Frequency—hopping sequences (FHSs) with low Hamming correlation and
wide gaps significantly contribute to the anti-interference performance in FH
communication systems. This paper investigates FHSs with optimal Hamming
correlation and controlled minimum gaps. We start with the discussion of the
upper bounds on the minimum gaps of uniform FHSs and then propose a
general construction of optimal uniform wide—gap FHSs with length 2| and 3l
which includes the work by Li et al. in IEEE Trans. Inf. Theory, vol. 68, no. 1,
2022 as a special case. Furthermore, we present a recursive construction of
FHSs with length 21 , which concatenate shorter sequences of known
minimum gaps. It is shown that the resulting FHSs have the same Hamming
correlation as the concatenation—ordering sequences. As applications,
several known optimal FHSs are used to produce optimal FHSs with controlled
minimum gaps.
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General stability analysis for zeroth—order
optimization algorithms

B A (fEhRIKE )

RERE:

Zeroth—order optimization algorithms are widely used for black—box
optimization problems, such as those in machine learning and prompt
engineering, where the gradients are approximated using function
evaluations. Recently, a generalization result was provided for zeroth—order
stochastic gradient descent (SGD) algorithms through stability analysis.
However, this result was limited to the vanilla 2—point zeroth—order estimate of
Gaussian distribution used in SGD algorithms. To address these limitations,
we propose a general proof framework for stability analysis that applies to
convex, strongly convex, and non—convex conditions, and yields results for
popular zeroth—order optimization algorithms, including SGD, GD, and SVRG,
as well as various zeroth—order estimates, such as 1-point and 2—point with
different distributions and coordinate estimates. Our general analysis shows
that coordinate estimation can lead to tighter generalization bounds for SGD,
GD, and SVRG versions of zeroth—order optimization algorithms, due to the
smaller expansion brought by coordinate estimates to stability analysis.

REANET:
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BERKESEERHEEPINP-hardia@, RSV ERREEZRMNA . K
FRigt T —METFSMHEERMEHMEX ( multiple population—-based two stage
hierarchical evolutionary algorithm, MPTSE ) , BFkEZBirnhA FEER
KZEEAEDE ( distributed heterogeneous welding flow shop scheduling
problem, DHWSP ) . SiZD AW IMMER: F—MEH, SHHERHELURSIRE
tE; EBTMERY, MEHHEFEACLUSEEINSIENL . PiIRAEEMRE, Rt 7TEMEA
MU RS REVRTEE, FESOUSFIIE T RMETIIRAIBIRGED, IR
g2, ERY, IRE—MSHEEERNGILLRGIEEMEE, #—SHRMKMES2EM. &
ERIERAI20 1N DHWSPE A L TaISCIeEREE, MPTSEESESREEIRAELT
NERZE, BIHESIKEIENSE.
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IEMAIEEE, FIAARE EFAf(x)=ax™ B XM AL BRSINE, WETHEE
%15, HEMEBERE LEHEN—YWHEL, BRtELRTXAESIRMBNSEH, BIFE
K. BEHEMR/INYEBIEE

REAET:
FREREAFHESHUTZEZRNIMARE . ARLO2REBIELCSERLS, HrE
ST —RFERNIEIER




2025F It S RUFEEHNLRHAITE -
2025 Seminar on the Development of Mathematics _

Continuity of the solution to the even weighted
L., Minkowski problem

kM5 (HtREXE )

RERE:

For pe(l,a)U(a,%) , this paper focuses on the continuity of the solution to the
weighted L, Minkowski problem for «—homogeneous, s—concave and even
Borel measure with continuous density. We show that a sequence of convex
bodies is convergent in Hausdorff metric if the sequence of the weighted L,
surface area measures associated with these convex bodies is weakly
convergent.

This talk is based on joint work with Shuang Moul.
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