Math 782 Hw8
due Tuesday 04/03/2018

1. Suppose C' € C™™ and x € C™. Consider the matrix-vector multiplication b =
Cz. On a finite floating point number system with machine precision €, }ipq, the

computed approximation to b is l~), which satisfies

- [6C |2
b= (C+0C)x, il = O(emachme).

Here a = O(€,achine) MeaNs @ = €4 hine 0T some moderate constant ¢ > 0.
Now, suppose C' is unitary. Prove

(a) -
b= C(z+ dz)

for some vector dx € C™ satisfying ”‘ff”“; = O(€pachine)-

(b)

b=0b+db
1512

for some vector 0b € C™ satistying ‘7 * = O(€machine)

2. Consider the example

11 P
A=1]1 1001 |, b= 0001
1 1.001 4.001

(a) Compute the matrices AT and P, the orthogonal projector onto range(A). Give

the exact answers.
Hint: You may use the formulas AT = (ATA)LAT and P = A(ATA)7AT, and
use the inverse formula for 2 X 2 matrices

a b7 1 d —b
c d| —ad—bc|—c a |
(b) Find the exact solution z to the least squares problem min, ||b — Az||s.

_ Pb All2||z
(c) Compute ry(A), 0 = cos™! (H”b”‘f), and 1 = 1 H[|42I”H2H2'

(d) Compute M and %'

For Part (¢) and (d), you can use numerical answers.



