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#E: In the framework of general relativity, the dynamics of a barotropic
fluid are coupled to the Einstein equations, which govern the structure of the
underlying spacetime. The free boundary problem of such models can describe
the motion of isolated bodies in universe and appears in many physical
contexts. In this talk I shall present our recent progress on well-posedness
of such free boundary problems in Sobolev spaces. This talk is based on joint
works with Sohrab Shahshahani, Zeming Hao and Wei Huo.
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## . We demonstrate that the Hausdorff dimension of the set of normal numbers
in base 2 whose binary expansions satisfy the condition that for any k, the k-
th and 2k—th digits are not both equal to 1, is one—half. Furthermore, we
establish a formula for the Hausdorff dimension the set of normal numbers in
base 2 with given limit of multiple ergodic averages of some special function.
This is a joint work with Michal Rams.
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##E: The paper is dedicated to study the decay estimate for a class of
dispersive semigroup on H-type groups. Our approach is based on the non-—
commutative Fourier transform on H-type groups, the properties of the Laguerre
functions and Bessel functions, and the stationary phase lemma. Finally, as
applications, we derive the Strichartz inequalities for the solutions of some
specific equations, such as the fractional Schrodinger equation, the fourth-
order Schrodinger equation, the beam equation and the Klein—Gordon equation.
(With Manli Song)
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