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Random combinatorial optimization problems: from information to

computing

I N

H&E: 1 will present, from an angle biased by my own research, how algorithms and
complexity theory, probability and statistical physics, as well as theoretical
statistics interact with each other on the topic of random combinatorial optimization
problems. I will explain in an overview manner our current understanding on phase
transition for random constraint satisfaction problems, for the perceptron model and
for random graph matching problem. Through these examples, I wish to convey
the rich interplay between information and computing, as well as to emphasize the

phenomenon of information-computation gap.

This talk is also based on joint works with Hang Du, Shuyang Gong, Zhangsong Li,
Zongming Ma, Allan Sly, Nike Sun, Yihong Wu and Jiaming Xu in vatious

combinations.
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Full horseshoe for the Galerkin truncations of 2D Navier-Stokes equations

with degenerate stochastic forcing

L
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HE: In this talk, we will introduce the existence of full horseshoe for the Galerkin
truncations of 2D Navier-Stokes equations with degenerate stochastic forcing
(Hypoelliptic condition). We will also review weak horseshoe and semi-horseshoe.

This is based on joint work with Jianhua Zhang,
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On the global stability of large Fourier mode for 3-D Navier-Stokes equation

b
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% E : In this paper, we first prove the global existence of strong solutions to 3-D
incompressible Navier-Stokes equations with solenoidal initial data, which writes
in the cylindrical coordinates is of the form: A(r,z)cosN@ + B(r,z)sin N ,
provided that N is large enough. In particular, we prove that the corresponding
solution has almost the same frequency N for any positive time. The main idea of
the proof is first to write the solution in trigonometrical series in 8 variable and
estimate the coefficients separately in some scale-invariant spaces, then we handle
a sort of weighted sum of these norms of the coefficients in order to close the a
priori estimate of the solution. Furthermore, we shall extend the above well-
posedness result for initial data which is a linear combination of axisymmetric data
without swirl and infinitely many large mode trigonometric series in the angular

variable. (This is a joint work with Yanlin Liu)
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Two applications of n-invariant
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% B : The 7 -invariant introduced by Atiyah-Patodi-Singer has played important
roles in geometry, topology, number theory and mathematical physics. In this talk,
we describe two simple applications. One on Rokhlin congruences (dating back to
1994). The other joint with Zizhou Tang, solving a problem of Bérard-Bergery and
Besse dating back to 1970s. .'
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