Math 202A Homework Assignment #8

Instructor: Jiawang Nie

Due Date: December 06, 2017

(0j(X) denotes the j-th biggest singular value of X).

1. Let A € C™*™ with m > n.
e Show that trace(A% A) = o? + - + 02.
e If m=mnand Aq,..., )\, are the eigenvalues of A, show that

trace(A7TA) > NP4+ + [\

2. For all A, B € C™*™ show that

e 01(A+ B) < 01(A) +01(B).
* 0;(4) = [[Bll2 < 0;(A+ B) <0;(A) + || B|2-
3. Let A, B € C™*".
e Show that 0;(BA) < 01(B)o;(A) for alli=1,...,n.
e Show that p(A4)? < p(AH A).

4. For any A € C™"*", show that for every ¢ > 0, there exists a nondefective
B e C™"*" such that ||[A — Blj2 < e.

5. Assume that A € C**" is normal. Show that the field of values F(A) is
the convex hull of the eigenvalues of A, i.e, show that

FA) ={ardi+ +apdpiar+-+a,=1,a1>0,...,a, >0}

where A1, ..., A\, are the eigenvalues of A.



