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	Course Description:
	This course aims at introducing the student to the Calculus of Variations at an advanced level. The tools to be used to tackle the applications are convexity, sub-differentiability, duality, optimization and saddle points. We will discuss some applications to differential equations, numerical algorithms, and filtering. 

	
	

	Week
	Date
	Sections
	Topics

	1
	Feb 16-20
	1.1,1.2
	Convex sets and their separation, Convex functions

	2
	Feb 23-27 
	1.2(cont),1.3 
	Convex functions, Point-wise supremum of continuous affine functionals, 

	3
	March 01-05
	1.4
	Polar functions

	4
	March 07-12
	 1.5
	 Subdifferentiability

	5
	March 15-19
	1.6
	(-subdifferentiability

	Major Exam I: Monday, March 17, 2008

	6
	March 22-26
	2.1, 2.2
	A result concerning existence, Characterization of solutions

	7
	March 29-April 02
	2.3, 3.1
	Direct study of certain variational inequalities, The primal problem and the dual problem

	8
	April 05-09
	3.2
	Normal problems and stable problems

	April 12-16: Mid Term Break from

	9
	April 19-23
	3.3, 3.4
	Lagrangians and saddle points, Important special cases (I)

	10
	April 26-30
	3.5, 3.6
	Important special cases (II), Miscellaneous remarks

	Major Exam II: Monday, April 28, 2008

	11
	May 03-07
	4.1, 4.2
	Notations and Reminders, First Examples

	12
	May 10-14
	4.2 (cont)
	First Examples

	13
	May 17-21
	4.3
	Non-differentiable functionals

	14
	May 24-28
	4.4, 4.5
	Regularity and Duality, General problems in the calculus of variations

	15
	June 31-04
	6.1, 6.2
	Saddle point of a function. Properties, Existence results for saddle points


