Math 118A, Fall 2010


	Day
	Topic

	September 24 
	Introduction, integral curves

	September 27
	Flows on the line, examples

	September 29
	Existence and uniqueness for autonomous equations on a line

	October 1
	Direct products, separable variables, Lotka-Volterra model

	October 4
	Linear systems, exponent of a matrix

	October 6 
	Linear systems on the plane, phase portraits

	October 8
	Jordan Canonical Form of a matrix, application to linear systems

	October  11
	Stability theory for linear systems

	October 13
	Lyapunov and asymptotic stability, Lyapunov function

	October 15
	Lyapunov Stability Theorem

	October 18
	LaSalle’s Invariance Theorem, application to pendulum with friction

	October 20
	Newton equation, potential, phase portraits

	October 22
	Linearization of singular points of vector fields, stability

	October 25
	Phase portraits of vector field on the plane, examples

	October 27
	Limit cycles. Examples, stability

	October 29
	Poincare-Bendixson Theorem

	November 1
	Midterm review

	November 3 
	Midterm exam 

	November 5
	Existence and uniqueness Theorem, general case

	November 8
	Existence and uniqueness Theorem, general case, full proof

	November 10
	Bifurcations of vector fields on a line

	November 12
	Plane bifurcations (saddle-node bifurcation, Hopf bifurcation, etc.) 

	November 15
	One-dimensional maps. Periodic points, stability, bifurcations.

	November 17
	Sharkovsky Theorem.

	November 19
	Tent map, invariant Cantor set.

	November 22
	Fractal dimension. Dimension of the standard Cantor set. 

	November 24
	Examples of self-similar fractals (Koch snowflake, Sierpinski triangle), their dimensions.

	November 26
	Thanksgiving, no classes.

	November 29
	Rotations of a circle, linear flows on tori, application to Hamiltonian systems

	December 1
	Kronecker-Weyl equidistribution Theorem, applications. 

	December 3
	Final review


