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Unit 1: Dynamics of Differential Equations

ln{c‘;ralion of lincar second-order equations- Integration of nonlinear second-order equations-
Dynamics in the phase plane- Linear stability analysis- Time dependent integrals- Non- autonomous
systems

Unit 2: Hamiltonian Dynamics
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Lagréngian formulation of mechanics- Hamiltonian formulation of mechanics- Canonical
transformations- Hamilton- Jacobi equations and Action — Angle variables- Integrable Hamiltonians.

Unit 3: Classical Perturbation Theory

Elementary perturbation theory- Canonical perturbation theory- Many degrees of freedom and
the problem of small divisors- KAM theorem.

Unit 4: Chaos in Hamiltonian Systems

The surface of section- Area-preserving mappings- Fixed points and Poincaré-Birkhoff Fixed-
point theorem- Homoclinic and Heteroclinic points- Criteria for local chaos- Criteria for the
onset of widespread chaos- Statistical concepts in strongly chaotic systems- Hamiltonian chaos

in fluids.

Unit 5: Semiclassical Mechanics

The connection between Quantum and Classical mechanics -The WKB Method and the Bohr-
sommerfeld quantization condition - Semiclassical quantization for many degrees of freedom -
Regular and irregular spectra: Eigenvalue-related properties - Regular and irregular spectra:
Eigenvector-related properties - Quantum Maps: Evolution of wave packets - Quantum Maps:

Closed-Orbit quantization- The method of Stationary Phase.
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