Annotation
of a course with a title 

“Quantitative measures for uniform distribution of sequences and applications on Quasi-Monte Carlo integration” 


This  lecture course is organized as 3 lectures, each of  3 academic hours. 

The purposes of this course   are to present some basic notions and theorems of quantitative theory of uniform distribution of sequences and to give some applications to the Quasi-Monte Carlo integration. Some basic results will be proved. Only instructions for demonstration will be given about results with long proofs. Some open problems, connected with considered theories and problems will be formulated. Literary references about formulated open problems will be given. 
The lectures are intended for students of mathematics, informatics applied mathematics, physics,   who are interested in mathematical analysis, numerical methods, number theory, Monte Carlo integration  and others. For understanding of the presented theoretic materials preliminary knowledge on mathematical analysis, numerical methods, functional analysis, theory of numbers are necessary. 
Lecture 1. Preliminary notions and statements. Uniform distribution  of sequences.  Basic definition, one and multidimensional  case. An integral  and exponential criterion of Weyl. A discrepancy- a definition and properties, one and multidimensional  case. Well distributed sequences and nets, (t,m,s)-nets and (t,s)-sequences- definitions and constructions. A sequence of Van der Corput, sequences of  Sobol’, sequences of Faure, sequences of Niederreiter. An upper estimation of the discrepancy of the Sobol’ sequences. 
Lecture 2. Walsh functions of order b and generalizations- Walsh functions over finite groups and fields. The criterion of Weyl in the terms of  Walsh functions. The diaphony as a quantitative measure for uniform distribution of sequences. A classical diaphony of Zinterhof, Erdos-Turan-Koksma inequality. A dyadic diaphony, b-adic diaphony. b-adic diaphony of the generalized  Van der Corput sequence. 

Lecture 3. Quasi-Monte Carlo integration in weighted Hilbert spaces. Weighted Korobov spaces. A weighted b-adic diaphony. A presentation of the worst-case error of the integration in weighted Korobov spaces in the terms of the weighted b-adic diaphony. Weighted  Sobolev  spaces. Mean square  worst-case error of the integration in weighted Sobolev  spaces. 
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