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1. Newtonian Mechanics

• Fundamental principles. One-dimensional motion.

• Principle of d’Alembert.

2. Lagrangian Dynamics

• Calculus of Variations.

• Two-Body Problem.

• Scattering.

• Noether Theorem.

• Small oscillations.

3. Motion of the Rigid Body

• Euler Equations.

• Euler Angles.

• The heavy symmetric top.

4. Hamilton Theory

• Legendre transformation. Phase space. Liouville’s theorem.

• Poincaré recurrence. Canonical transformations. Generating functions.

• Symplectic structure. Poisson-brackets. Hamilton-Jacobi theory.

• Integrability. KAM-theorem. Adiabatic invariants.

• Nonlinear Dynamics

5. Theory of Special Relativity

• Historical remarks. Lorentz transformations.

• Equivalence of energy and mass.

• Relativistic formulation of Lagrange and Hamilton formalism.
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