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Cel przedmiotu
Students can use a Computer Algebra Systems (Mathematica, Sage, Maxima as examples) in symbolic problem solving in physics and verification of analytical calculations.

Wymagania wstepne
Knowledge of calculus and linear algebra and the basis of classical mechanics, classical electrodynamics and quantum mechanics. Programming in C or Fortran.

Zakres tematyczny
1. Introduction to computer algebra (wxMaxima, Mathematica):
- Sessions, evaluation of expressions, environment variables,
- Differentiation and integration,
- Systems of linear equations,
- 2D and 3D plots and data visualization,
- Differential equations.

2. Classical Mechanics:
- Harmonic oscillator,
- Coupled harmonic oscillators,
- Two-body problem.

3. Electrodynamics:
- Discrete distribution of charges,
- Poisson equation,
- Charged particle in an electromagnetic field.

4. Quantum Mechanics:
- Potential barrier,
- Potential well,
- Harmonic oscillator,
- Hydrogen atom.

Metody ksztatcenia

Laboratory classes in the computer lab. Working in groups. Joint solving of more complex or laborious examples.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie
Opis efektu Symbole Metody weryfikacji Forma zaje¢
efektow
Student can present a problem in terms of the physical laws and principles to propose its ® biezaca kontrola na ® Laboratorium
mathematical model. zajeciach



Opis efektu Symbole
efektow

Student can use symbolic and numerical calculations in the CAS to solve physical problems; is

able to analyze the obtained solution and perform its verification by comparison with known

analytical solution (if it exists).

Student can use the CAS system to analyze the experimental data and for graphical
representations of data; is able to analyze the results, present and discuss conclusions.

Warunki zaliczenia
The condition of positive assessment is the accomplishment of all programming exercises.

Final assessment: the weighted average of the final test (50%) and programming exercises (50%).
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