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COURSE DESCRIPTION
Course title Field of science Faculty Institute
Theory of Navier-Stokes Mathematics Faculty of Institute of Applied
Equations (N 001) Mathematics and Mathematics

Informatics

Study method Number of credits | Study method Number of credits
Lectures 0 Consultations 1
Individual work 4 Seminars 0

Course summary

Auxiliary results. The spaces of divergence free vector fields. Divergence problem. Interpolation and
multiplicative inequalities.

Stokes system. Definitions of week solutions. Existence and uniqueness of a week solution in a bounded domain.
Regularity of a week solution. The spectrum of the Stokes operator. Stokes system with non-homogeneous
boundary condition.

Stationary Navier-Stokes system with homogeneous boundary condition. Stationary Navier-Stokes system with
non-homogeneous boundary condition. Regularity of week solutions to the Navier-Stokes system.
Nonstationary Stokes system. Definitions of week solutions. Existence and uniqueness of a week solution.
Regularity of week solutions.

Nonstationary Navier-Stokes system. Existence and uniqueness of regular solutions in the two-dimensional case.
Existence and uniqueness of regular solutions in the three-dimensional case. Week solutions of the nonstationary
Navier-Stokes problem.

The flow of viscous incompressible fluid in infinite cylinder. Stationary Poiseuille solution. Definition of the
nonstationary Poiseuille type solutions. Construction of an approximate solution to the inverse problem. Existence
and uniqueness of the solution to the inverse problem in Holder and Sobolev spaces. The behavior of the
nonstationary Poiseuille solution as t —oo. Time-periodic Poiseuille solution.
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