Equations of Mathematical Physics

1. Major consepts and definitions.
2. Deduction of the String Vibration Equation.
3. Deduction of the Heat Equation .
4 Classification of the 2-nd order Linear PDE.
5.Statement of the Boundary Value problems .Correctness.The Adamar’s problem.
6.The Cauchy problem.Characteristics.
7.The canonic form of the Hyperbolic type equations.
8.The canonic form of the Parabolic type equations.
9.The canonic form of the Elliptic type equations.

Hyperbolic type equations.
10. The Cauchy Problem for the String Vibration Equation. D’Alamber formula.
11.The Fourie Method of solution the 1-st Boundary (mixed) problem for String vibration Equation.
12.The Sturm —Liouville problem.
13.Justification of the Fourie method for the String vibration equation.Theorem.

14.The Fourie method of solution of the Mixed problem for the non-homogeneous String vibration
equation with the non-homogeneous boundary conditions.

15.The Cauchy problem for the Wave equation in two-dimensional space. The characteristic conus.
16.The Volterra method.Poisson formula.
17.Theorem on uniqueness of solution of the Cauchy problem for the Wave equation.
Parabolic type equations.
18.The Maximum principle for the Heat equation.
19.Theorem on uniqueness of solution of the Mixed problem for the Heat equation.
20.The Fourie method of solution of the Mixed problem for the Heat equation.

21.Justification of the Fourie method of solution of the Mixed problem for the Heat equation.



22.The Cauchy problem for the Heat equation.
23.Deduction of the Poisson formula for the Heat equation.
24.Fundamental solution of the Heat equation.
25.Justification of the Poisson formula for the Heat equation.
26.Coutinuos dependence of solution of the Cauchy problem for the Heat equation of initial data.
27.The Physical means of the Fundamental solution of the Heat equation.
Elliptic type equations.

28.Harmonic functions.Definitions 1,2.
29.The Theorem on the relationship between an analytic and harmonic functions.
30.Deduction of the 1-st Green formula.
31.Deduction of the 2-nd Green formula.
32.Integral interpretation of the smooth functions (n=2).
33.Integral interpretation of the smooth functions (n=3).
34.Laplace operator.
35.Fundamental solution of the Laplace equation (n=2).
36.Fundamental solution of Laplace equation (n=3).

Major properties of the harmonic functions in finite domain.
37.Major Integral formula for harmonic functions (n=2).
38.Major Integral formula for harmomic functions (n=3).
39.Corollary 1 (property of the normal derivative of the harmonic function).
40.Corollary 2.
41.Uniqueness of the harmonic function.Theorem 1.
42.Property of the normal derivative.Theorem 2.

43.Theorem 3 (on the Mean-value).
44.Theorem 4 (on Maximum and Minimum value)/
45.Theorem 5 (Liouville theorem).

46.The 1-st Harnac Theorem(without prof).



47.The 2-nd Harnac Theorem (without prof).
48. Harnac inequality.

Major properties of the harmonic functions in infinite domain.
49.Regular functions. Theorem 1.
50.Theorem 2.
51.Analoge of the property of the normal derivative in finite domain.
52 Theorem (on uniqueness).

Potentials.

53.Main definitions.
54.Lyapunov suface.
55.Propertiesw of the twice-layer potential. Lemma 1.
56.Lemma 2.
57.Theorem 1.
58.Gauss Integral.Theorem 2.
59.Gauss integrai.Lemma 3,4.
60.Properties of the prime-layer potential.Theorem 1.
61.Properties of the normal derivative of the prime-layer potential.Theorem 2.
62.Properties of the Volume potentials.Theorem 1.
63.Theorem 2 ( with the prof).
64.Fourie method of solution the Boundary - value problem on rectangle for Laplace equation .
65.Laplace equation in polar system of coordinats.
66.Interior Dirichlet problem for Laplace equation in circle.Theorem1.
67. Exterior Dirichlet problem for Laplace equation in circle.Theorem 2.

68.Solution of the Interior Dirichlet problem in circle.



69.Solution of the exterior Dirichlet problem in circle.
70.Interior Newman problem for Laplace equation.Theorem.
71.External Newman problem for Laplace equation.Theorem.
72.Green function.Properties.

73.Solution of the interior Dirichlet problem for sphere.



