首都师大－清华数学青年学者论坛
为进一步促进首都师范大学与清华大学两校数学学科之间学术交流，增进两校数学青年学者的相互了解，助力我校数学双一流建设及高水平数学拔尖创新人才培养，首都师范大学数学科学学院、交叉科学研究院与北京国家应用数学中心于４月27日联合举办首都师大－清华数学青年学者论坛。论坛邀请了两校十余位优秀青年教师参会，并将就共同关心的数学问题开展学术交流活动。


邀请报告人：

清华大学
· 杜洁（偏微分方程数值解）
· 黄冠（非线性偏微分方程，动力系统）
· 梁鑫（数值代数，矩阵计算）
· 刘余（数论）
· 颜文斌（数学物理，超对称场论）
· 周杰（几何，数学物理）
· 周宇（代数表示论）


首都师范大学
· 曹文涛（非线性偏微分方程）
· 高传伟（调和分析，偏微分方程）
· 佘邦伟（计算数学）
· 徐龙娟（偏微分方程）
· 赵斌（数论）


会议时间及地点：４月２７日，北京裕龙国际酒店





主办单位：首都师范大学数学科学学院　
　　　　首都师范大学交叉科学研究院
　　　　北京国家应用数学中心　　











日程安排　

４月２７日（周四），上午
08:30-08:40： 欢迎仪式
08:40-09:10：杜洁　
09:10-09:40：梁鑫　
09:40-10:10：佘邦伟
　
10:10-10:30:　茶歇

10:30-11:00：颜文斌
11:00-11:30：周杰　
11:30-12:00：徐龙娟


４月２７日（周四），下午
13:30-14:00：周宇　
14:00-14:30：刘余　
14:30-15:00：赵斌　

15:00-15:30：茶歇

15:30-16:00：黄冠
16:00-16:30：高传伟
16:30-17:00：曹文涛


题目／摘要
High order bound preserving methods for compressible multi-species flow with chemical reactions
杜洁　（清华大学）
[bookmark: _GoBack]摘要：In this talk, we develop third-order conservative sign-preserving and steady-state preserving time integrations and seek their applications in multispecies and multireaction chemical reactive flows. In this problem, the density and pressure are nonnegative, and the mass fraction should be between 0 and 1. There are four main difficulties in constructing high-order bound-preserving techniques for multispecies and multireaction detonations. First of all, most of the bound-preserving techniques available are based on Euler forward time integration. Therefore, for problems with stiff source, the time step will be significantly limited. Secondly, the mass fraction does not satisfy a maximum principle and hence it is not easy to preserve the upper bound 1. Thirdly, in most of the previous works for gaseous denotation, the algorithm relies on second-order Strang splitting methods where the flux and stiff source terms can be solved separately, and the extension to high-order time discretization seems to be complicated. Finally, most of the previous ODE solvers for stiff problems cannot preserve the total mass and the positivity of the numerical approximations at the same time. In this work, we will construct third order conservative sign-preserving Rugne-Kutta and multistep methods to overcome all these difficulties. The time integrations do not depend on the Strang splitting, i.e. we do not split the flux and the stiff source terms. Moreover, the time discretization can handle the stiff source with large time step and preserves the steady-state. Numerical experiments will be given to demonstrate the good performance of the bound-preserving technique and the stability of the scheme for problems with stiff source terms.

Stochastic algebraic Riccati equations are almost as easy as deterministic ones

梁鑫（清华大学）

摘要：Stochastic algebraic Riccati equations, also known as rational algebraic Riccati equations, arising from stochastic optimal control, were considered to be not easy to solve. The-state-of-art numerical methods most rely on differetiability or continuity, such as Newton-type method or homotopy method. In this talk, we will build a novel theoretical framework and reveal the intrinsic algebraic structure appearing in this kind of algebraic Riccati equations. This structure guarantees that to solve it is almost as easy as a deterministic/classical one, which will shed light on the theoretical analysis and numerical algorithm design. This is a joint work with Zhen-Chen Guo (Nanjing University).

Generalized Lax equivalence theory for the compressible Navier-Stokes system

佘邦伟（首都师范大学）

摘要：In this talk we discuss a generalized Lax equivalence theory for the compressible Navier-Stokes system: convergence = stability+consistency. First, we introduce the concept of consistent approximation representing the (energy/entropy) stability and consistency of suitable numerical solutions. Then, by passing to the limit we obtain a dissipative weak solution with the only information derived from the stability of the consistent approximation. Further, we show that the dissipative weak solution coincide with the strong solution as long as the latter exists. Consequently, any numerical solution belonging to the class of consistent approximation convergences to the strong solution. Finally, we present a numerical example. 



Modularity for W-algebras and affine Springer fibers

颜文斌（清华大学）

摘要：We will explain a bijection between admissible representations of affine Kac-Moody algebras and fixed points in affine Springer fibers. Furthermore, we can also match the modular group action on the characters with the one defined by Cherednik in terms of double affine Hecke algebras. We will also  explain how to extend these relations to representations of W-algebras. This is based on joint work with Peng Shan and Dan Xie.


周杰（清华大学）
TBA

徐龙娟（首度师范大学）
TBA





A geometric model of skew-gentle algebras

周宇（清华大学）

摘要：In this talk, we classify indecomposable objects in the perfect derived category of a skew-gentle algebra via graded curves with local system on a graded marked surface. For any intersection between two graded unknotted arcs, we construct explicitly a morphism between the corresponding object and show that these form a basis of the morphism space. This is joint work with Yu Qiu and Chao Zhang.





Generalized Heegner cycles and derivatives of p-adic L-function

刘余（清华大学）

摘要：Let f be a modular form which has bad ordinary reduction at a prime p, K be a quadratic imaginary field. Bertolini-Darmon-Iovita-Spiess has constructed an anticyclotomic p-adic L-function L_p(s,f/K), via the p-adic integration on the Drinfeld upper half plane. Iovita-Spiess, under the assumption that p is inert in K, proved a formula which relates the derivative of L_p(s,f/K) and the p-adic log of the so-called Heeger cycles. I will explain the generalization to Hilbert modular forms on totally real fields. This is a joint work with Chung Pang Mok.

Slopes of modular forms and geometry of eigencurves

赵斌（首都师范大学）

摘要：In this talk, I will report my recent joint work with Ruochuan Liu, Nha Xuan Truong and Liang Xiao on the ghost conjecture, which give an effective algorithm to compute the p-adic slopes of certain eigenforms. I will also discuss the applications of our work to the study of Galois representations and eigencurves.




牛顿天体力学问题中的非碰撞奇点轨道

黄冠（清华大学）

摘要：所谓非碰撞奇点即有限时间内天体（质点）之间的距离增长到无穷大的轨道且过程中没有发生碰撞。这种奇异轨道在四体及以上的牛顿天体力学问题中的存在性一般被称为painleve猜想。这一猜想已由薛金鑫在2020年最终解决。在这个报告里，我会回顾非碰撞奇点问题的历史和介绍最新的结果


Local smoothing estimate for the half-wave operator

高传伟（首都师范大学）

摘要：Local smoothing estimate is an important tool in PDEs which also has close relations with other problems in harmonic analysis, geometric measure theory. In this talk, we will report the local smoothing estimate for the half-wave operator both in the Euclidean and Riemannian settings.

Isometric embedding and fluid mechanics

曹文涛（首都师范大学）

摘要：In this talk, I first discuss isometric embedding from differential geometry and its relation with fluid mechanic equations. Then I will present recent progress on isometric embeddings of different regularity and  applications in Euler equations and Monge-Ampere equation.



