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3. Abstract &. Title

Extensions of Bernstein Theorem for Fully Nonlinear Geometric PDES
TRIkG (AL BTG KR S)

In this talk, | introduce the advances in Bernstein Theorem for mean curvature equations,
Monge-Ampere equations and Lagrangian mean curvature equations, completed by my
collaborators and myself.

C/{1)\alpha} regularity of convex hypersurfaces with prescribed curvature measures
MrAL o (TR ECE 580 Br)

In this talk, we discuss the C 1\alpha} regularity for convex solutions to the k-curvature
and k-Hessian equations, which generalize the corresponding results of Monge-Ampere equation
and Optimal transport problem. Thisis ajoint work with XujiaWang and Yating Wu.

Y TSRO T FER AR [ — L5 R
HIER (MRS | R EREA G S RGREERT )

i N R s Z4EAN AT R Rk 7 FE TS B — Se R T A5 S, R R A 28 4
ANE] Wk 5 R B IR AHAT B fi# (travelling vortex pairs). HEdE o FR AR IR IE . X HES ) T 9L
5 J7 R (generalized surface quasi-geostrophic equation) , FeAl TS RIFH N 45 R . b A
F ARG RIE TS K BRI AMEEKR. S, 4888 SEMIL .

Upper bound estimates of eigenvalues for Hormander operators on non-equiregular
sub-Riemannian manifolds

Al (VUK 250 5 Gt 2B

We shall report some results on closed eigenvalue problem and Dirichlet eigenvalue problem
of sdf-adjoint Hormander operators on non-equiregular sub-Riemannian manifolds. By
Rayleigh-Ritz formula and the subdlliptic heat kernel estimates, we establish the upper bounds of
eigenvalues which depend on the volume of subunit ball and the measure of the manifold. Under
a certain condition, we obtain the explicit upper bounds of eigenvalues which have the
polynomialy growth in k with the optimal order related to the non-isotropic dimension of the
manifold.

On the four vertex theorem for space curves

5



BRI (F R AR K SF)

The classical four vertex theorem describes a fundamental property of simple closed planar
curves. It has been extended to space curves, namely a smooth, simple closed curve in
$\mathbb{ R} *3% has at least four points with vanishing torsion if it lies on a convex surface.
More recently, Ghomi extended this property to curves lying on locally convex surfaces. In this
talk we will discuss an interesting approach using the regularity theory of Monge-Ampere
equations. Thisis based on ajoint work with Xu-JiaWang and Bin Zhou.

The uniqueness and regularity of some degenerate Monge-Ampere equations
FAKEK (R EK)
In this talk, we mainly focus on the following Monge-Ampere equation:

det D?u = (-u)?, in O

u=20, on ol

Q) is a bounded smooth uniformly convex domain in R". We will discuss some regularity

results of this degenerate Monge-Ampere equation and the uniqueness of the least energy
solutions.

Convex hypersurfaces in the sphere with prescribed Gauss curvature
FEE (LK)

Convex hypersurfaces in the sphere with prescribed Gauss curvature was studied by many authors
under the assumption of barriers or certain symmetry. We show the existence of solutions to the
problem without such assumption. Multiple solutions are a so discussed.

Holomorphic curves in Kahler surface
MR (RIUK)

Existence of holomorphic curves in Kahler surface is a fundamental problem in differentiable
geometry. In this talk, we will propose two ideas approaching to this problem. One is using the
symplectic mean curvature flow; while the other is using variationa method combined with
continuity method. The work is joint with Xiaoli Han and Jiayu Li.

Interior gradient estimates for prescribed curvature equations
IV (RO )

In this talk, we shall talk on interior gradient estimates for admissibleb solutions to general
prescribed Weingarten curvature equations.



Entire spacelike constant \sigma_k curvature hypersurfaces with prescribed boundary data at
infinity
TEK (B ERFH AR5 B)

In this paper, we investigate the existence and uniqueness of convex, entire, spacelike
hypersurfaces of constant $\sigma_k$ curvature with prescribed lightlike directions $\F$ and
perturbation $g$ on $\F$. We prove that given an closed set $\F$ in the ideal boundary at infinity
of hyperbolic space and a perturbation $g$ that satisfies some mild conditions, there exists a
complete entire spacelike constant $\sigma _k$ curvature hypersurface $\M_u$ with prescribed
lightlike directions $\F$ satisfying when $\frac{ x}{ x[}\in\F,$ as $|x|\gotolinfty,$ $u(x)-[x|\goto
gut(\frac{x}{ [x[}\rt).$ This result is new even for the case of constant Gauss curvature. We aso
prove that when the Gauss map image is a half disc $\bar{ B} _17+$ and the perturbation $q\equiv
0,$ if aCMC hypersurface $\M_v$ satisfies $jv(x)-V_{\bar{\mathcal{ B}} _+}(x)|$ is bounded,
then $v(x)$ is unique.

Compactness for conformally invariant elliptic PDEs
RE (ALERTIMYE K S)

| will talk about the compactness of positive solutions of some élliptic PDEs from the conformal
geometry. | will review the classical proof for the second order equations and indicate new
analysisfor higher orders.

Solvability of a class of singular fourth order equations of Monge-Ampere type
JAxK (AL ETRE)

We study the solvability of the second boundary value problem for a class of highly singular
fourth order equations of Monge-Ampere type. They arise in the approximation of convex
functionals subject to a convexity constraint using Abreu type equations. Both the Legendre
transform and partial Legendre transform are used in our analysis. In two dimensions, we
establish global solutions to the second boundary value problem for highly singular Abreu
equations where the right hand sides are of $g$-Laplacian type for al $g>1$. We show that
minimizers of variational problems with a convexity constraint in two dimensions that arise from
the Rochet-Chone model in the monopolist's problem in economics with $g$-power cost can be
approximated in the uniform norm by solutions of the Abreu equation for afull range of $9$.

Linear stability of the shear flow near Couette
BEE T LK)

In this talk, | will introduce the linear stability for the 3-D linearized Navier-Stokes equations
around the shear flow, which is close to the Couette flow. This is a key ingredient solving the
transition threshold conjecture for 3-D Couette flow.
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