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Castelnuovo Bound and Higher Genus Gromov-Witten Invariants
of Quintic 3-fold

One of most difficult problems in geometry and physics is to com-
pute higher genus Gromov-Witten (GW) invariants of compact Calabi-Yau
3-folds such as quintic 3-folds. The effort to solve the problem leads to the
inventions of several subjects such as mirror symmetry and FJRW theory.
Almost twenty years ago, physicist Albrecht Klemm and his group shocked
the community to produce explicit predications of higher genus GW invari-
ants up to $g=51$! Their calculation is based on five mathematical conjec-
tures, four BCOV conjectures from B-model and one A-model conjecture
called Castelnuovo bound. Several years ago, a spectacular progress has
been made to solve four BCOV conjectures. In this talk, | will report the solu-
tion of Castelnuovo bound conjecture.

This is a joint work with Zhiyu Liu.
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In this paper, we first prove the global existence of strong solutions
to 3-D incompressible Navier-Stokes equations with solenoidal vector field
initial data, which writes in the cylindrical coordinate is of the form: ${\rm
A}(r,z)\cos N\th +{\rm B}(r,z)\sin N\th,$ provided that $N$ is large enough.
The main idea of the proof is to write the solution in the trigonometrical
series in the $\th$ variable and estimate the coefficients separately in some
scaling invariant spaces. We remark that the most crucial step to derive the
classical {\it a priori} estimate of the solution is to handle a sort weighted
sum of the norms of the coefficients. Then we extend the above well-posed-
ness result for initial data which is linear combinations of axisymmetric
initial without swirl and infinite high mode trigonometric series in the angu-

lar variable.
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Floyd boundary of groups with applications in random walks

Floyd boundary was introduced by W. Floyd in 1980 to compactify
any finitely generated group. In line with Mostow rigidity, Floyd then proved
that this boundary recovers the limit set of geometrically finite Kleinian
groups via purely group theoretic terms. After the work of Karlsson and
Gerasimov, Floyd boundary becomes an important tool in understanding
the geometry of relatively hyperbolic groups. Until recently, Floyd boundary
found interesting connections and applications in the study of random
walks on groups. In this talk, we will discuss the relation with the Martin
boundary of random walks, and Hausdorff dimension of the limit sets of
branching random walks in Floyd boundary. These are based on joint works
with various subsets of Dussaule, Gehktman, Gerasimov, Potaygailo, and

Longmin Wang.
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