Chapter 6 Numerical Linear Algebra
Norm of Vectors and Matrices

The /;, /5, and [, norms of a vector X :(xl,x2,...,xn)t are
defined by
n 2[}/2
||x||2:§zxi 0, and Xl = max | x|
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If ||0) is any vector normon R",then ||A || =max || AX || is the
x][=1

definition for a matrix norm. For example, the /, norm of a matrix A is

defined by ||A |, = maX | AX ||, . Furthermore, it can be shown that
[l =1

the [}, /5, and [, normsofa n Xn matrix A can be computed by:

||A||1—max Z|a IA L =+/p(A’A), and

__]n_l

A ||, = maX Z|a |, where P() is the spectral radius.

1<i<n _1

Motivated by Moler’s eigen show, in addition to the eigenvalue and

eigenvector, this software shows the geometric meaning of /;, /,, and

[, norms of a matrix according to their definitions.
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