
DOCTORAL (PHD) STUDIES 
COURSE DESCRIPTION 

 
Course title Field of science Faculty Institute 
Limit Theorems in Probability 
Theory 

Mathematics 
(N 001) 

Faculty of 
Mathematics and 
Informatics 

Institute of 
Mathematics, Institute 
of Applied 
Mathematics 

Study method Number of credits Study method Number of credits 
Lectures 0 Consultations 1 
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Course summary 
 
1. Distributions and characteristic functions. Distribution and distribution function of random variable. 
Characteristic function of random variable. Calculation of characteristic functions. Properties of characteristic 
functions. The characteristic function method to investigate  the weak convergence of the random variable 
sequence. Clasical  Bernoulli, Moivre-Laplace and Poisson limits theorems for Bernoulli scheme.   
 
2. Infinitelly divisible distributions. The concept of infinitelly divisible distributions. Examples of infinitelly 
divisible distributions. Characteristic function  of the infinitelly divisible distribution.  The canonical expression 
of the characteristic function. Levy‘s spectral function. Characteristic function of infinitelly divisible  distribution 
with finite variance.  
 
3. Infinitesimal random variables.  The sequences array of infinitesimal random variables. Properties of such 
array. The class of limit distributions for sums of infinitesimal random variables. Conditions for the convergence 
of such sums to particular possible distribution. Conditions for convergence to Normal and Poisson distributions. 
 
4. Limit theorems for normed sums. Class of distributions L.  The characteristic functions  of distributions from 
class L. The canonical expression of  characteristic function for distribution from class L. Class of limiting 
distributions for normed sums of independent random variables. Convergence to the Normal law of normed sums 
of independent random variables..  
 
5. Stable distributions.  Class of stable distributions.  Levy‘s spectral function of stable distribution. The canonical 
expression of the characteristic function for stable distribution. Attraction domain of a stable distribution. 
Attraction domain of the Normal law. 
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Structures and Algorithms, 2020, 57, 1303-1313. 
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