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other representation: {z.+ Au | ||ull2 < 1} with A square and nonsingular

Convex sets 2-7

Norm balls and norm cones

norm: a function || - || that satisfies

e |lz|| > 0; ||x|| = 0 if and only if x =0

o |[tx|| = [t||z] for t € R

o [lz+yll <l + [yl

notation: || - || is general (unspecified) norm; || - ||symb is particular norm

norm ball with center . and radius r: {z | ||z — z.|| < r}
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norm cone: {(z,t) | ||z| <t}

Euclidean norm cone is called second-
order cone s

norm balls and cones are convex

Convex sets 2-8



v 31/07/2013. Show that the following are vector spaces (assuming scalars come from a set S),
and then answer questions that follow for each of them: Set of all matrices on S, set of all
polynomials on S, set of all sequences of elements of S. (HINT: You can refer to this book
for answers to most questions in this homework.) How would yvou understand the concepts
of independence, span, basis, dimension and null space (chapter 2 of this book), eigenvalues
and eigenvectors (chapter 5), inner product and orthogonality (chapter 6)? EXTRA: Now
how about set of all random variables and set of all functions. Deadline: August 7 2013.
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