
Convex Sets

Reference: Chapter 2, Boyd & Vandenberghe



Why convex?



Lines, and line segments







Affine sets





Every affine set is a shift of a vector subspace

Dimension of affine space



Every affine set is the solution space of a system of linear equations



Affine hull, examples











Relative interior and boundary of a set





Convex combinations, convex sets and convex hulls







Infinite convex combinations



Cones and conic combinations





Conic hull





Examples



Hyperplanes and halfspaces

























Two different ways of looking at a closed convex set





Two different ways of looking at a polytope



Maximum weight matching on a complete bipartite graph







Doubly stochastic matrices and the Birkhoff polytope



Norm balls and ellipsoids





Norm cones and the positive semidefinite cone





Transformations of Convex Sets

1. Intersection of convex sets







2. Minkowski sum of convex sets



3. Cartesian product of convex sets



4. Affine transform of a convex set
































































































