MATH 5510 — Numerical Analysis October 29, 2013

Assignment 5

1. Let p-norm of the matrix A : R™ — R"™ be defined by

A
|All, = sup | x||p’ for 1<p<oo.

a0 |12l

Show that Az

x

HA”P = sup Hx” L= sup ||Am||P
a0 [Ty jaf,=1
2. Show
m
Ao = 1I£1ia<xnz lai;|, (mazimum row norm),

Sisn oty

lAll2 = v/ Amaz (AT A),  (spectral norm),

where \q. (AT A) is the largest eigenvalue of AT A.

3. (a) Let
1 -1 -1 -1
0 1 -1 -1
A= 0 0 1 -1
0 0 0 1
Compute the matrix norms || A||, and the condition numbers x(A4) = ||A||,||A™||, for p = 1,2, cc.

b) Let b = (5,1.02,1.04,1.1)T. Compute b by rounding the entries of b to the nearest integers.
1 g
Compute the solution Z of Az = b.

(¢) Use the result of the theorem proved in class to compute upper bounds for the relative errors

Hx—me, p:1727oo.
(B4
Do not compute the solution z of Az =b.

(d) Compute the solution = of Az = b and the relative errors

12 = zlp

, p=1200.
]l



