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Abstract: We consider the transformation of the initial data space of the Cauchy problem 
for the focusing nonlinear Schrodinger equation with power nonlinearity in potential ([1]-
[3]). Also we study properties of the initial-boundary value problem for a nonlinear 
Schrodinger equation including terms with delay of time argument. 

First, we prove the local existence for Cauchy problem and for initial problem. After 
that we study the phenomenon of global existence of a solution of the Cauchy problem for 
small power of nonlinearity. In the case of large power of nonlinearity the phenomenon of 
rise of a solution gradient blow up during a finite time is proven. In last case we study quali-
tative properties of a solution when it approaches to the boundary of its interval of existence. 
Same properties are studied for the initial problem. 

The relation of the gradient blow up phenomenon with the self-focusing and the de-
struction of pure quantum state are described [2]. Moreover, we define a solution extension 
through the moment of a gradient blow by means of the random process with values in the 
set of pure quantum states. We show that this extension describes the destruction of a solu-
tion as the destruction of a pure quantum state and the transition from the set of pure quan-
tum states into the set of mixed quantum states [3]. 
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Biography: 

Vsevolod Sakbaev – is now a leading researcher of Keldysh Institute of Applied 
Mathematics and professor of mathematics at the Moscow Institute of Physics and 
Technology, Russia. He accomplished complete university career from teaching assis-
tant to professor at Moscow Institute of Physics and Technology (MIPT), leading re-
searcher of Keldysh Institute of Applied Mathematics (since 2020). V. Sakbaev has 
been continuously teaching (since 1997) all university courses in mathematics. In 
2018-2020 he was vice-head of the department of general mathematics at the MIPT.  

His main scientific results and contributions are within the following areas: 
boundary value problems for linear and nonlinear partial differential equation, differ-
ential and difference-differential operators, one-parametric semigroups of linear op-
erators and its approximations, general theory of measure and integral, Feynman path 
integral, random operators and limit theorems for their compositions.  

V. Sakbaev has published more than 50 articles in peer-reviewed journals and in 
total more than 100 scientific works. He supervised several PhD works. V. Sakbaev 
took part as the member of organizing and program committees in a lot of interna-
tional conferences. 
 

 
 


