Mathematic III

Lectures

Week 1 Number series. Tests of convergence. Absolute and relative convergence.

Week 2 Functional and power series. Types of convergence and its basic properties.

Week 3 Taylor series and Taylor expansions of functions.

Week 4 Fourier series. Problems of convergence and expansion of functions.

Week 5 Ordinary differential equations. Types of solutions. Initial and boundary problems. 

Week 6 Analytic methods of solution of ordinary differential equations. Existence and uniqueness of a solution to an ordinary differential equation.

Week 7 Numerical methods of solution of initial problems for first-order ordinary differential equations.

Week 8 Higher-order differential equations. Properties and methods of solution of higher-order linear differential equations.

Week 9 Systems of first-order differential equations. Properties of solutions.

Week 10 Systems of first-order differential equations. Methods of solution.

Week 11 Boundary problem for second-order differential equations. Numerical methods of solution.

Week 12 Partial differential equations. Basic concepts. Classification of second-order partial differential equations.

Week 13 Numerical methods of solution of partial differential equations. Part 1

Week 14 Numerical methods of solution of partial differential equations. Part 2. 


Seminars

Week 1 Practicing limits and integrals.

Week 2 Number series.

Week 3 Functional and power series.

Week 4 Taylor series.

Week 5 Fourier series.

Week 6 Analytical methods of solution of first-order ordinary differential equations. Part 1.

Week 7 Analytical methods of solution of first-order ordinary differential equations. Part 2.

Week 8 Numerical methods of solution of first-order ordinary differential equations.

Week 9 Homogeneous higher-order linear ordinary differential methods.

Week 10 Non-homogeneous higher-order linear ordinary differential methods.

Week 11 Systems of homogeneous first-order linear differential equations.

Week 12 Systems of non-homogeneous first-order linear differential equations.

Week 13 Fourier method applied to the solution of a partial differential equation.

Week 14 Numerical methods of solution of partial differential equations.

Computer-aided practice lessons 

(MAPLE sessions in the computer room).  

1. Practicing and improving the basic skills in MAPLE.

2. Functional series – graphical illustrations of convergence types of the series in question (focussing on Taylor and Fourier series).

3. First-order ordinary differential equations – geometric interpretation of solution types, graphical methods of solution (vector lines).

4. First-order ordinary differential equations – applications (orthogonal trajectories), numerical methods of solution (writing a simple computer program).

5. N-th-order ordinary differential equations – graphical interpretation of solution, Taylor series method.

6. Systems of first-order ordinary differential equations – graphical interpretation of solutions, phase portrait of a solution.

7. Partial differential equations – selected methods of solution.

