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Preface

The USA-Uzbekistan Conference on Analysis and Mathematical Physics, focus-
ing on contemporary issues in dynamical systems, mathematical physics, operator
algebras and several complex variables, was hosted by California State University,
Fullerton, on May 20–23, 2014. The main objective of the conference was to facili-
tate communication and collaboration between mathematicians from the USA and
Uzbekistan. Zair Ibragimov, of CSUF, and Zafar Ibragimov of Urgench State Uni-
versity, were the key organizers of the conference, which featured invited speakers
in mathematics, life sciences, physical sciences and engineering.

The present volume represents contributions from participants in the special
session on Algebra and Functional Analysis, which was organized by the editors of
this volume. Operator algebras served as a unifying theme for several papers in the
volume.

Functional analysis is often used to study the analytic properties of functions
on topological spaces and operators on Banach spaces. Reflecting the title of
the conference, there are several contributions devoted to certain analytic top-
ics, such as minimal projections with respect to numerical radius (Aksoy-Lewicki),
and functional equations and discontinuous polynomials (Almira-Boros). Other
contributions in functional analysis were concerned with Fourier inversion for dis-
tributions (Ashurov-Butaev), Schrödinger operators (Khalmukhamedov), convexity
(Djabbarov) and dynamical systems (Ganikhodzhaev-Pirnapasov).

The theory of von Neumann algebras was initiated as a series of papers by
Murray and von Neumann in the 1930s and 1940s. The study of C*-algebras was
begun in the work of Gelfand and Naimark in the 1940s. Since then, the subject of
operator algebras has evolved into a huge mathematical enterprise interacting with
almost every branch of mathematics and several areas of theoretical physics.

To be sure, the study of operator algebras depends on some basic as well as ad-
vanced algebraic topics, including those of the nonassociative variety. Accordingly,
this volume also contains some contributions in pure and applied algebra, such as
Leibniz algebras (Rakhimov, Khudoyberdiyev-Shermatova), genetic and evolution
algebras (Ganikhodjaev, Tian), and low dimensional classification of dialgebras
(Rikhsiboev), as well as some operator algebraic contributions which depend on
Jordan structure (Katz-Friedman, Chu-Russo).

One of the main themes of the contributions on von Neumann algebras con-
cerned derivations. Derivations appeared for the first time at a fairly early stage in
the field of C*-algebras, and their study continues to be one of the central branches
in the field. The study of bounded derivations has led to a beautiful mathematical
theory that provides the essential tools for the study of unbounded derivations,
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which in turn is motivated by the problem of constructing the dynamics in statis-
tical mechanics. In the words of a pioneer in the field:

“A veritable army of researchers took the theory of derivations
of operator algebras to dizzying heights—producing a theory of
cohomology of operator algebras as well as much information about
automorphisms of operator algebras.” —Richard Kadison (Which
Singer is that? 2000)

In the spirit of this quotation, and reflecting the fact that the structures of
Jordan derivations and Lie derivations on von Neumann algebras are now well
understood, a study of the higher dimensional nonassociative cohomology of a
von Neumann algebra was initiated in the contribution of Chu-Russo.

The properties of derivations on algebras of unbounded operators are far from
those of derivations on C*-algebras and von Neumann algebras, which, as noted
above, are well behaved and understood. Ayupov initiated the study of these
problems in this context and his contribution to this volume, jointly with Kuday-
bergenov, surveys the latest results in this area on algebras of measurable operators.
In another direction, the extensive survey on local and 2-local derivations (the latter
are, a priori, not assumed to be linear or continuous) on C*-algebras and JB*-triples
(Ayupov-Kudaybergenov-Peralta) summarizes and extends recent developments in
this setting.

Bernard Russo (Irvine)
Asuman Güven Aksoy (Claremont)

Ravshan Ashurov (Tashkent)
Shavkat Ayupov (Tashkent)



The USA-Uzbekistan Conference on Analysis and Mathematical Physics, focusing on con-
temporary issues in dynamical systems, mathematical physics, operator algebras, and sev-
eral complex variables, was hosted by California State University, Fullerton, from May
20–23, 2014. The main objective of the conference was to facilitate scientific communica-
tion and collaboration between mathematicians from the USA and Uzbekistan.

This volume contains the proceedings of the Special Session on Algebra and Functional
Analysis. The theory of operator algebras is the unified theme for many papers in this
volume. Out of four extensive survey papers, two cover problems related to derivation
of various algebras of functions. The other two surveys are on classification of Leibniz
algebras and on evolution algebras. The sixteen research articles are devoted to certain
analytic topics, such as minimal projections with respect to numerical radius, functional
equations and discontinuous polynomials, Fourier inversion for distributions, Schrödinger
operators, convexity and dynamical systems.
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