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(2) LEARNING OUTCOMES

In this course the student acquires the necessary knowledge for the understanding of the least action
principle, and the physical context of Lagrangian and Hamiltonian formulation.

With the completion of the course the student is able to

Describe various mechanical systems in Lagrangian and Hamiltonian formulation.

Recognize the symmetries and the corresponding conserved quantities in a mechanical system.
Explain the physical context of the least action principle.

Calculate the normal modes and eigenfrequencies of a system near equilibrium.

Be able to explain the conserved quantities as a consequence of symmetries.

Be able to combine the Lagrangian description in order to analyze various mechanical systems.

e Be able to compute the Hamiltonian of a system. Understands the flow in phase space. Be able to
perform canonical transformations to solve a problem. Know how to use the Poisson brackets.

The course aims at the following general competences

Production of new research ideas

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Problem solving




(3) SYLLABUS

e The principle of least action.

e  (Calculus of variations, Euler-Lagrange equations, Lagrangian of a charged particle in an
electromagnetic field.

e Symmetries and Noether theorem, Lagrange multipliers and constraints.

e Normal modes of an oscillating system.

e Legendre transformation, Hamilton’s equations, phase space flow, Poisson brackets.

e Symmetries and conserved quantities in Hamiltonian mechanics, canonical transformations.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Parallel live distance learning and recording.

Yes

Electronic communication with the students using ICT
eclass platform

Lectures 39
Exercises 26
Individual Study/ Study and

Analysis of bibliography / 110

Preparation

Course Total 175

Final written exams in Greek

Problems for students to solve at home (optional). The
problems are uploaded in eclass.




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Theoretical Mechanics (P. loannou, T. Apostolatos) in Greek [Kwé. Eud. 68401837]

2. Theoretical Mechanics, Vol. 2 (J. Hatzidimitriou) in greek [Kw6. Eub. 8797]

3. Classical Mechanics (Kibble T.W.B., Berkshire F.H.) transl. in greek Ek&. IAPYMA TEXNOAOTIAZ &
EPEYNAZ-NANENIZTHMIAKEZ EKAOZEIZ KPHTHZ [Kwé. Eub. 22695091]

- Related academic journals:

Physical Review Letters (selected articles)




