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Objectives

This course introduces the convex optimization methods and its
applications in signal processing, wireless communication and emerging
research areas. The course covers basic convex optimization theory,
problem formulation/reformulation principles, optimization algorithms
and important appllcatlons in signal processing problems. The course
aims to improve students’ capabilities in problem formulation,

problem solving and performance analysis
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PART I: Theory

1. Mathematical reviews: Sets and functions; basic concepts of vector
space; matrix algebra, matrix/vector measures, matrix factorizations
and gradients.

2. General Unconstrained minimization: basic concepts; steepest
descent methods; Newton’ s methods.

3. Convex sets: affine and convex sets; some common convex sets;
operations that preserve convexity; general inequality.

4. Convex functions: basic properties; some common convex functions;
operations that preserve convexity.

5. Convex optimization problems: convex optimization; linear
optimization problems; quadratic optimization problems; geometric
programming; multi-objective functions;.

6. Duality: Lagrange dual functions and problems; KKT conditions.

PART II: Applications
1. Filter design: formulation; design examples.
2. Approximation and fitting: conventional least-square problem;
norm-approximation; sparsity and compressed sensing; regularization.
3. Support vector machine.
4. Backpropagation algorithm.
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% 254 0 Midterm 45 %, Homework (including computer exercises) 25 %, and a final
Grading project 30%.

& P ¢ Background in Calculus, linear algebra, and matrix computations.
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