Homework 1

FRANCESCO TUDISCO

Policies

These homeworks are not mandatory for this course but you are highly encour-
aged to try to solve them and any work in this direction will be highly appreciated.
You may discuss your homework problems freely with other students, but please
refrain from looking at their code or writeups. Please submit your solutions using
latex to write your solutions in pdf format.

Questions

(1) Show that if A and B are similar, i.e. A = X !BX, then o(A) = o(B)

() Let A= | § o)1 |. Show that ky(4) = O(1/¢)

(3) Let U = Span(U), U € C™P. Show that AU C U if and only if there exists
B such that AU = UB

(4) A matrix A is normal if AA* = A*A. Use the Schur decomposition theo-
rem to show that for any normal matrix A there exists a unitary matrix
U=[w un] suchthat A = AMuui + -+ + Aguguy,

(5) Show that for all Hermitian matrices A it holds min, s ra(x) = Axs1(A),
where U is the eigenspace of the first k eigenvalues of A.



