
Math 821, syllabus

1. Continuation of stability theory: LaSalle invariance priciple, examples.

2. The Poincaré-Bendixson theorem.

3. Integrable versus chaotic systems. Painlevé equations.

(a) Hamiltonian systems; action-angle variables; completely integrable systems; Lax

pairs; symplectic transformations.

(b) The Painlevé property.

(c) Painlevé equations.

4. Introduction to asymptotics of ODEs.

(a) Formal solutions

(b) Asymptotics of integral representations

5. Eigenvalue problems.

(a) Self-adjoint problems

(b) Sturm-Liouville theory

6. Periodic equations and the Poincaré map.

7. Chaos, strange attractors. The Lorenz system.

8. Integrability and chaos in difference equations.

9. Equations on manifolds.
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