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The ¢-variational singular integral operators

R
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In this talk, we study the bounds for the ¢-variational and jump estimates of
singular integral operators.

The theory of HP-spaces in infinitely many variables and
Fatou’s theorem.
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This is a lecture on function spaces H? in infinitely many variables. We first
summarize some basic conclusions in finitely many variables, and then pass to the
case of infinitely many variables. We particularly highlight the role of Fatou’s theo-
rem in HP-spaces. Some results in this lecture are new, and some previously known
results are reproved by some different methods.

Schauder fixed point theorem in random normed modules
I
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Random normed modules (RN modules) are a random general-ization of ordinary
normed spaces, which are usually endowed with the two kinds of topologies—the
(e,7) - topology and the locally L° - convex topology. The purpose of this paper
is to generalize the classical Schauder fixed point theorem under the two kinds of
topologies for the development and financial applications of RN modules. Motivated
by the randomized version of the classical Bolzano - Weierstrauss theorem, we first
introduce the two notions of a random sequentially compact set and a random
sequentially continuous mapping under the (g, 7) - topology, further establish their
topological charac-terizations under the locally L° - convex topology, and finally
prove our desired Schauder fixed point theorem that in a ¢ - stable RN module every
continuous (under either topology) ¢ - stable mapping 7" of a random sequentially



com-pact closed LY - convex subset G to G has a fixed point. The whole idea to prove
the fixed point theorem is to find an € - fixed point of T" for any positive number ¢,
but, since GG is not compact in general, realizing such an idea in the random setting
forces us to construct the corresponding Schauder projection in an unexpected way
and countably many decompositions of 7. Besides, the new fixed point theorem
not only unifies all the known random generalizations of the classical Brouwer or
Schauder fixed point theorem but also implies the corresponding Krasnoselskii fixed
point theorem in RN modules. This is a joint work with Yachao Wang, Hong-Kun
Xu and George Xianzhi Yuan.

Noncommutative H? spaces associated with type 1
subdiagonal algebras
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In this talk, we discuss noncommutative H? spaces associated with type 1 subdi-
agonal algebras. Let 2 be a type 1 subdiagonal algebra in a o-finite von Neumann
algebra M with respect to a faithful normal conditional expectation ®. We consider
a Riesz type factorization theorem in noncommutative H? spaces associated with 2.
It is shown that if 1 < r,p,q¢ < oo such that % = }D + %, then for any h € H”, there
exist h, € H? and h, € H? such that h = hyh,. Beurling type invariant subspace
theorem for noncommutative LP(1 < p < oo) space is obtained. Furthermore, we
show that a o-weakly closed subalgebra containing 2l of M is also a type 1 subdi-
agonal algebra. As an application, We prove that the relative invariant subspace
lattice Lat 2l of 2 in M is commutative.

Distributional inequalities for noncommutative martingales
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We establish distributional estimates for noncommutative martingales, in the
sense of decreasing rearrangements of the spectra of unbounded operators, which
generalises the study of distributions of random variables. Our results include dis-
tributional versions of the noncommutative Stein, dual Doob, weak type (1, 1) mar-
tingale transform and Burkholder-Gundy inequalities. Our proof relies upon new
and powerful results regarding the optimal range of probabilistic operators, which
allow us to rephrase the problem in a functional analytic manner. As an application,
we obtain some new martingale inequalities in symmetric quasi-Banach operator s-
paces and some interesting endpoint estimates. Our main approach demonstrates a
method to build the noncommutative and classical probabilistic inequalities in an

entirely operator theoretic way. This is a joint work with F.Sukochev,L.Wu and
D.Zanin.




Convergence properties for a class of generalized
Schrodinger Operators
23R
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In this talk, I will give some convergence results about a class of generalized
Schrodinger operators. Firstly we consider the pointwise convergence for a class
of generalized Schrodinger operators with suitable perturbations, and convergence
rate for a class of generalized Schrodinger operators with polynomial growth. As
applications, we obtain the sharp convergence result for Boussinesq operator and
Beam operator in R?. Secondly, we establish non-tangential convergence results for
Schrodinger operators along restricted curves. We consider the relationship between
the dimension of this kind of approach region and the regularity for the initial da-
ta which implies convergence. Finally, we also consider pointwise convergence of
sequences of Schrodinger means and nonelliptic Schrodinger means. In fact, con-
vergence of sequences of Schrodinger means is based on investigating properties of
Schrodinger type maximal functions related to hypersurfaces with vanishing Gaus-
sian curvature.
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Pointwise convergence of noncommutative Fourier series
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I will talk the pointwise convergence of Fourier series for group von Neumann
algebras and quantum groups. It is well-known that a number of approximation
properties of groups can be interpreted as summation methods and mean conver-
gence of the associated noncommutative Fourier series. Based on this framework,
this talk will speak the refined counterpart of pointwise convergence of these Fourier
series. As a key ingredient, we establish a general criterion of maximal inequalities
for approximate identities of noncommutative Fourier multipliers. Based on this
criterion, we prove that for any countable discrete amenable group, there exists a
sequence of finitely supported positive definite functions tending to 1 pointwise, so
that the associated Fourier multipliers on noncommutative Lp-spaces satisfy the
pointwise convergence for all p > 1. In a similar fashion, we also obtain results for
a large subclass of groups (as well as quantum groups) with the Haagerup property
and the weak amenability.




Oscillatory Integral and Newton Polyhedron
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In this talk, we will first introduce a class of oscillatory integral operators with
the kernel being smooth function and compact support. Stein and Phong systemat-
acially investigated those operators and obtained the sharp L? decay estimates. In
fact, Stein’s results answered an important conjecture which was put by the distin-
guished mathematician Arnold. That is, the sharp decay estimate is determinated
by the Newton polyhedron of the phase function of the oscillatory integral. We give
the sharp LP decay estimates of the oscillatory integral operators with homogeneous
polynomial phases. As a consequence, we also give sharp LP-boundedness of the
generalized Fourier transform.

The decay estimates of higher order elliptic operator
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It was well-known that the LP decay estimates of Schrodinger operators, is a
widely studied topic, which specially plays an important role in the well-posedness
of nonlinear dispersive equations and the long time (asymptotic) stability of solitary
waves. In this talk, we will address some recent works on the time decay estimates of
the higher order elliptic operators (poly-harmonic type) with the decay potentials.
Our methods depend on the detailed analysis of free resolvent and spectral pertur-
bation techniques, where the classifications of zero resonances and zero asymptotic
expansions of resolvent are the basic parts, which are indispensable to establish all
kinds of results with general potentials. This talk mainly bases on joint-works with
Avy Soffer and students.

Second order regularity of p-harmonic functions in
Heisenberg group
SR
AL HImE K
For 1 <p<4whenn=1and1<p<3+1/(n—1) when n > 2, we prove

that any p-harmonic functions u in Heisenberg group H" has the Sobolev H VVZQOC2
regualrity.
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