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Way of

exam
assessment:

Course description:

Goal: Introduction to the theory of PDEs and their solution methods with the help of
generalized functions (distributions).

Course description: Initial and boundary value problems for hyperbolic and parabolic
equations, weak solutions to elliptic boundary problems, Generalized functions, Bessel
functions, fundamental solutions, Cauchy problems.

Lecture schedule

Education week Topic
1. First-order equations, linear in their principal parts.
5 Classification of second-order PDEs, linear in their principal parts in two

variables. The wave operator and the first-order Klein-Gordon operator.

The heat operator, the Laplace operator and the Helmholz operator.
The Cauchy-Riemann operator and the Schrodinger operator. The

& Bernoulli-Euler beam operator. Initial and boundary value problems for
hyperbolic equations.
4 Initial and boundary value problems for parabolic equations. Elliptic
' boundary problems.
5. Metric and topological spaces.
6. Topological vector spaces.
7 Locally integrable functions, ground functions. Generalized functions
' (distributions). Singular distributions.
8 Derivation of distributions. Multiplication by a smooth function. Direct
' product of distributions.
Convolutions of functions and distributions. Rapidly decreasing and
9 slowly increasing functions and distributions. Fourier transforms of
' functions. Inhomogeneous linear coordinate transformation of
distributions.
10. Fourier transforms of distributions. Fundamental solutions, particular

solutions to inhomogeneous equations.

Fundamental solutions to ordinary linear differential operators with
constant coefficients. Fundamental solutions to first-order PDEs.

11. Fundamental solutions to the wave operator and the one-dimensional
Klein-Gordon operator. Bessel functions of order 0. Fundamental solution
to the heat operator.
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12.

Fundamental solutions to the Laplace operator, the Cauchy-Riemann
operator and the Helmholz operator.

13.

Cauchy problems.

14.

Preliminary exam.

Midterm requirements

Final grade calculation methods
Achieved result Grade
85%-100% excellent (5)
70%-84<% good (4)
55%-69<% average (3)
40%-54<% satisfactory (2)
0%-39<% failed (1)

Type of exam

written

Type of replacement

written
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