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Timetable: 10 hours. First lecture on February 27, 2017, 10:00 (dates already fixed, see the
calendar), Torre Archimede, Room 2BC/30
Course requirements: Knowledge of basic university facts on functions of real and complex
variables, basic properties of Banach and Hilbert spaces, basic properties of linear operators on
Banach and Hilbert spaces. Everything on the level of understanding basic university courses
which include these subjects.
Examination and grading: During the course I will ask some questions for homework activity.
Those who will complete these homework questions will get score up to 50% of the total. The
final test (quiz) will be given to the students, and on the base of this test a student may have also
up to 50% of the total score. Those students who will consider their score lower than they’ve
expected will be provided with an opportunity to defend their answers with no restrictions on
time after the last lecture.
SSD: MAT/05
Aim: The aim of the course is twofold. First, to provide the students with classical objects
and classical (textbook) instruments on study of Bergman spaces and operators in these spaces.
Second, to provide with a knowledge of further development of the study of Bergman type
spaces and operators in nonstandard situations, where the symbols of operators or the functions
from these spaces admit so-called nonstandard behavior in a neighborhood of the boundary.
Description of the Course:
Agenda (a short review of planned research)
This short lecture course is aimed to introduce the students with basic knowledge of classical
Bergman spaces and Toeplitz operators, and to provide the motivation and recent results for
developing of the theory of analytic Bergman type spaces of functions with nonstandard (nonclassical) boundary behavior. The course is based on classical textbooks for Bergman spaces
and operator theory, papers by the author in collaboration with N.Vasilevsky and S.Grudsky on
Toeplitz operators with badly behaved special symbols, and papers by the author with S.Samko
on some new mixed norm Bergman type spaces of functions with nonstandard growth near the
boundary.
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Work plan
This work plan is for either five lectures each consisting of two hours or for ten one-hour lectures.
1. Basic facts on classical Bergman spaces and Toeplitz type operators (4 hours)
This part is aimed to provide background information for Bergman type spaces and classical Toeplitz operators. It includes the discussion of classical Bergman spaces and Toeplitz
type operators with nice symbols, the Bergman kernel function, point evaluation functional, orthonormal bases, boundedness of Bergman projection, the Berezin transform of
the Toeplitz operator and its connection with properties of Toeplitz operator. These basic
results will be followed with an outline of some advanced results on special Toeplitz operators with unbounded and badly behaved symbols, which also serves as a motivation for
further development of the theory in the direction of mixed norm and nonstandard growth
space settings.
2. The definition and basic properties of new Bergman type mixed norm spaces: general
approach (2 hours)
This two hours lecture is aimed to providing a new general approach to the definition of
mixed norm Bergman space on the unit disc in a general settings. We discuss the problem
of boundedness of Bergman projection in this general setting, the meaning of distributional
Fourier coefficients used in the definition of the spaces, completeness of these new spaces,
and other basic facts.
3. Concrete new Bergman type mixed norm spaces (4 hours)
We start with the definitions and basic properties of particular spaces of functions whose
norms are used in the definition of the new Bergman type mixed norm spaces: variable
Lebesgue spaces, Orlich and Morrey type spaces. Further we discuss each particular case
(Bergman-variable Lebesgue, Bergman-Orlich, Bergman-Morrey) separately proving the
boundedness of the Bergman projection, characterizing the function in these spaces and
discussing the boundary behavior of functions in such spaces. At the conclusion we propose some open questions and provide with a short resume of future plans for research in
this new direction of study of spaces and operators.
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