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	Objectives
	This course is intended to expose the students to the modern methods of optimization when the involved problem is not smooth.  Examples of such cases are numerous and include a wide variety of applications ranging from image processing to optimal control to economics. The course provides essential background in variational analysis and generalized differentiation. For applications we will focus on Optimal Control.  

	Learning Outcomes


	The student should gain familiarity with the tools and skills of calculus of set valued maps such as 
· Generalized Normals to Nonconvex Sets

· Coderivatives of Set Valued Mappings

· Sbubdifferentials of Nonsmooth Functions

· Extremal Principles in Variational Analysis

and in particular the infinite dimensional version of these tools, which has come to be known as Calculus in Asplund Spaces.
The student should also understand the application of these tools to the optimal control of Evolution Systems in Banach Spaces.



	Prerequisites
	Math 640 or equivalent


	Week #
	Topic 

	1-3
	Generalized Differentiation in Banach Spaces
(Generalized normals, Co-Derivatives, Subdifferentials)

	4-6
	Extremal Principle in Variational Analysis
(Extremality and Separation, Extremal principles in Asplund and Banack Spaces, Relations with Variational Principles) 

	7-9
	Full Calculus in Asplund Spaces
(Calculus Rules, Subdifferentiable Calculus, SNC Calculus)

	10-11 
	Characterizations of Well-Posedness
(Neighborhood Criteria, Point-wise Criteria,  Sensitivity Analysis)

	12-13
	Optimal Control of Evolution Systems in Banach Spaces
(Discrete and Continuous Inclusions, Maximum Principle and its Applications to Optimal Contorl)

	14-15
	Optimal Control of Distributed Systems in Banach Spaces
(Differential-Algebraic Inclusions, Boundary Control, Minimax Control)


Evaluation: Homework + Midterm + Final Exam
