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J. Lee showed that an obstruction to the existence of a pseudo-Einstein contact form is that its first Chern class of the holomorphic tangent
bundle vanishes in a closed strictly pseudoconvex CR manifold. On the other hand, we do not know if we can always choose the contact
form so that its CR Q-curvature is vanishing. In this talk, we first show that for a closed CR 3-manifold with the positive Tanaka-Webster
scalar curvature and nonnegative Paneitz operator, then there is a contact form with vanishing CR Q-curvature. Secondly, we will show that
indeed it is pseudo-Einstein under an additional assumption and affirm a partial answer to the CR Frankel conjecture. Finally, we will
address the partial result in the higher dimensional.
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Let $U$ be an affine smooth curve defined over an algebraically closed field $k$ of positive characteristic $p>0$. The Abhyankar conjecture
(proved by Raynaud and Harbater in 1994) describes the set of finite quotients of Grothendieck's ¥'etale fundamental group of $U$. In this
talk, we will discuss on a purely inseparable analogue of this problem, formulated in terms of Nori's profinite fundamental group scheme. I
will explain a partial answer to it.
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The higher Nash blowup of an equidimensional algebraic variety is a modification that replaces singular points by limits of certain vector
spaces. It was proposed by T. Yasuda that one can solve singularities using this modification. In the case of normal toric varieties, the
higher Nash blowup can be described using a Groebner fan. If we remove the hypothesis of normality, a different description can be given
in terms of the generators of the semigroup of the toric variety. We will discuss some recent applications of these combinatorial
descriptions: firstly, a counterexample to Yasuda's original question (this is a result by R. Tohyama); secondly, the study of another
conjecture by Yasuda concerning the higher Nash blowup of formal curves.
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