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Proximal Algorithms
ADMM Recap



Proximal Algorithms
Overview

Minimizing  while staying close to .f(x) v



Proximal Algorithms
Connection to Gradient Descent



Proximal Algorithms
Example: Iterative Refinement



Proximal Algorithms
Proximal Gradient Method



Proximal Algorithms
Example: L1 Regularization
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Global Optimization
Motivation



Global Optimization
Graduated Optimization: Core Idea



Global Optimization
Example: Image Alignment



Global Optimization
Homotopy Continuation Methods



Global Optimization
Example: Root-Finding via Homotopy
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General Solution Path Perspective
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Randomized Global Optimization



Global Optimization
Particle Swarm Optimization (PSO): Overview



Global Optimization
Particle Swarm Optimization (PSO): Algorithm

• Note: PSO is heuristic — not 
guaranteed to converge, but 
often effective in practice.



Global Optimization
Summary
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Online Optimization
What is Online Optimization?



Online Optimization
Example: Stock Market Problem
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Online Convex Optimization Framework
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Measuring Performance: Regret



Online Optimization
Follow the Leader (FTL) Strategy



Online Optimization
Follow the Regularized Leader (FTRL)



Online Optimization
Strong Convexity and Regret Bounds

A strongly convex regularizer is bowl-shaped with a lower bound for the curvature of that bowl.



Online Optimization
Example: Quadratic Regularizer
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Discussion and Extensions
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