Math – 690 
Non-Linear Analysis

Part 1. Convex sets

1. Definition and examples
2. Properties of convex sets

3. Topological Properties of convex sets

4. Hahn-Banach separation theorems

5. Some applications

Part 2.  Convex functions
1. Definitions and examples
2. Continuity of convex functions

3. Differentiability of convex functions

Part 3.  Conjugate and subdifferential of convex functions

1. Definitions and examples

2. Lower and upper semi-continuity of a function
3. Conjugate of a function
4. Subdifferential of  a function

5. Some applications

Part 4. Optimization 
1. Definitions and concept

2. regularity condition
3. KKT Theorem and some examples

4. Convex optimisation problem

5. Duality-saddle point

Part 5.  Some problems

