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Introduction



Nearly every engineering problem is an optimization problem

Why study this course?



Examples

1. Chip design

2. Wireless communication



3. Signal denoising

4. Object detection in images

Examples



5. Portfolio optimization

6. Industrial control

Examples



Formal definition of a minimization problem



Is this definition general enough?







Problem:

Class 2:





Convex functions over the reals

















Capacity of a multiple-antenna (MIMO) wireless channel



Recap



Numerically solving 1-d convex optimization problems



















Bisection method





2. Bisection method:    needs f '(x)

1. Golden section search:   needs only f(x)

Recap: Algorithms for 1-d convex optimization



Newton's method











Some basics of topology
     and real analysis



Upper and lower bounds; sup and max; inf and min







Countable and uncountable sets



Functions: domain, co-domain, range, image, inverse image



Metric





Norm and inner product


