Computer Science/Mathematics 550
Numerical Algebra
Assignment One
Due 10 September 2007

. Let || - ||o be a norm on R™ such that ||e;||o = 1,7 = 1,2,...,n where
e; is the 7™ column of the identity matrix. Show the following:

(a) ||x]|a < ||x]]; for all x € R™.

(b) Assume also that if x = (z1,...,2,)", y = (y1,...,y.)" and |y;| >
lz;]i = 1,2,...,n then ||y|la > [|X|la- Show that ||x|lo > [|%]|c
for all x € R".

. Let A € R™*", w € R™ and define

s=(4).

[Allz < [IBll2 < /1415 + w3

. Let x,y € R" and define ¢ : R — R by () = ||x — ay||2. Show that
% is minimized when o = x"y/(y"y).

Show that

. Suppose that for A € R™*", we have
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[Bll2 < [|A]f2-

Show that

. Let s be such that [|s||; = 1. Show that
IE(I = ss")|IF = | EllE — 1253

This is one of the interesting and useful properties of the Frobenius
norm.



