
NORTH BRITISH FUNCTIONAL ANALYSIS SEMINAR

A meeting of the North British Functional Analysis Seminar will be held in Lecture Theatre C
of the David Hume Tower at the University of Edinburgh from 2.30 pm Monday to 12 noon
Tuesday, 30–31 May 2005.

Prof. Quanhua Xu

University of Franche Comté, France
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Prof. Quanhua Xu

Noncommutative martingale inequalities

Abstract: The aim of these two lectures is to give an introduction to the rapid developing theory of
noncommutative martingale inequalities and its interactions with operator space theory.
We will start with a brief introduction to the noncommutative integration theory (i.e. noncommutative
Lp-spaces). Then we pass to a survey on the main noncommutative martingale inequalities proved during
the last decade by among others, Junge, Pisier, Randrianantoanina and myself. These will notably include
the noncommutative martingale transforms, the noncommutative Burkholder-Gundy inequalities and the
noncommutative Doob inequalities.
We will also discuss the special family of noncommutative martingales, i.e. the family of noncommutative
“independent” random variables. The corresponding inequalities are the noncommutative versions of the
classical Khintchine type inequalities.
In the last part of the lectures, we will indicate some interactions between this theory and that of operator
spaces. In particular, we will present a few applications of noncommutative Khintchine type inequalities
to operator spaces.

Prof. Konrad Schm̈udgen

The Classical Moment Problem, Positive Polynomials, and Noncommutative
Positivstellensätze

Abstract: In the last 15 years a close relationship between the classical multidimensional moment prob-
lem and real algebraic geometry emerged. A new version of the Positivstellensatz has been proved by
using functional-analytic methods and new results on the moment problem for semialgebraic sets have
been derived by using real algebraic geometry. These and some related topics will be discussed in the first
lecture.
In last year the speaker has obtained variants of the strict Positivstellensatz for noncommutative star al-
gebras, one for the Weyl algebra (Math.Annalen 331(2005),779–794) and one for enveloping algebras of
Lie algebras. The result for the Weyl algebra is as follows: Ifc is an element of the Weyl algebra which is
given by a strictly positive operator in the Schrödinger representation and satisfies an additional assump-
tion, then there are certain elementsb1, · · · , bn of the Weyl algebra such that
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squares. Both Positivstellensätze are proved by means of functional-analytic methods. The second lecture
will cover these recent developments.


