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It is well known that complementarity functions play an important role
in dealing with complementarity problems. In this talk, we propose a
few new classes of complementarity functions for nonlinear
complementarity problems and second-order cone complementarity
problems. The constructions of such new complementarity functions are
based on discrete generalization which is a novel idea. Surprisingly,
the new families of complementarity functions possess continuous
differentiability even though they are discrete-oriented extensions. This
feature enables that many methods like Newton method can be
employed directly for solving nonlinear complementarity problems
and second-order cone complementarity problems. This is a new
discovery to the literature and we believe that such new
complementarity functions can also be used in many other contexts.
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Let ¢ be astrictly convex and smooth function, and u=detD?¢ be the
Monge-Ampere measure generated by ¢. For x and t> 0, let S(x,t):={y :
o (y) < d(x)+VPp(x)(y-x)+t} denote the section.

If u satisfies the doubling property, Caffarelli and Gutierrez (Trans.
AMS 348:1075--1092, 1996) provided a variant of the Calderon-
Zygmund decomposition and a John-Nirenberg-type inequality
associated with sections. Under a stronger uniform continuity condition
on u, they also (Amer. J. Math. 119:423--465, 1997) proved an
invariant Harnack's inequality for nonnegative solutions of the Monge-
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Ampere equations with respect to

sections. The purpose of this paper is to introduce Hardy spaces
associated to the sections and the boundedness of the Monge-Amp\'ere
singular integral operators.
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A linear operator between function spaces is disjointness preserving if
it maps disjoint functions to disjoint functions. Here, two functions are
said to be disjoint if at least one of them vanishes at each point. In the
study of linear disjointness preserving operators, two questions naturally
arise: representation of such operators and whether the inverse of a
disjointness preserving linear isomorphism must also be disjointness
preserving. In this talk, we will focus on the inverse of a disjointness
preserving linear isomorphism between various types of function spaces,
including spaces of (little) Lipschitz functions, uniformly continuous
functions and differentiable functions. A representation for a general
linear disjointness preserving operator on a space of vector-valued C?
functions is also given.
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In free probability, the notion of free convolution of measures has played
an important role since its inception by Voiculescu some 30 years ago.
Recently, Voiculescu generalized the notion of free independence to
simultaneously study left and right actions on reduced free product
spaces simultaneously, known as bi-free independence. One
generalization of the notion of free convolution of probability
distributions on R to the bi-free setting is the bi-free convolution of
probability distributions on R*2. In this talk, we will explain that the bi-
freely infinitely divisible laws, and only these laws, can be used to
approximate the distributions of sums of identically distributed bi-free
pairs of commuting faces. We will also talk about bi-free convolution
semigroups of measures and their Levy-Khintchine representations from
an infinitesimal point of view. The proofs depend on the bi-free
harmonic analysis machinery that we developed for integral transforms
of two variables, and the combinatorics of moments and bi-free
cumulants. If time permits, some recent developments in this direction
will be discussed.
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