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RESEARCH INSTERESTS

I. Harmonic Analysis on Manifolds:

* Detailed study of the relationship between the growth estimates ($L"p$, bilinear, multilinear, and gradient estimates) of the eigenfunctions and the global
lgeometric properties on compact manifolds. Apply the eigenfunction estimates to study the location, distribution and size of nodal sets of eigenfunctions, and to
study H\"ormander multiplier problems, Bochner-Riesz means for eigenfunction expansion on compact manifolds.

* Apply the eigenfunction estimates for spectral projectors on manifolds (with or without boundary) to study well-posedness problems for partial differential
lequations on compact manifolds, including linear or nonlinear wave equations, Schr\"odinger equations, 2D (dissipative) quasi-geostrophic equations, and 2D Euler
lequations.

Il. Nonlinear differential equations:

» Study Li-Yau type sharp differential Harnack inequalities, the heat kernel estimates, and the monotonicity of entropy for linear heat equations and Schr\"odinger
operators on Riemannian manifolds with negative Ricci curvature. Study Liouville's Theorems for Schr\"odinger operators on Riemannian manifolds with nonnegative
Ricci curvature.

» Study gradient estimates for degenerate parabolic equations and Liouville's Theorems, local Aronson-Benilan estimates and entropy formulae for Porous Media
Equations and Fast Diffusion Equations.

* Study the global uniqueness problems and the boundary stabilization, controllability and observability problems for (linear and nonlinear) parabolic and
hyperbolic PDE's on manifolds via Carleman estimates.

* Study the Periodic solutions, subharmonics and homoclinic orbits of Hamiltonian systems.
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