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Convergeni Matrices

e

In studying iterative matrix techniques,
of a matrix become small (that is, when all the entries approach zero). Matrices of :-
are called convergent.

Definition 7.16  We call an n x n matrix A convergent if

Ilim (Ak),'j =0, foreachi= L,2,...,nandj = 1,2,...,n
e 0C
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Solution  Computing powers of A, we obtain:
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and, in general,
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is a convergent matrix.

N e
e =)
|

=

»

Ii
=
= st
wl— O
| SN |

>

-

It
| i |

P s
B U

S0 A is a convergent matrix because
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Notice that the convergent matrix A in Example 4 has p(4) =
eigenvalue of A. This illustrates an important connection that exi
radius of a matrix and the convergence of the matrix, as detailed i
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7.2 Eigenvalues and Eigenvectors 449

Thearem 7.7 The following statements are equivalent,

() Aisa convergent matrix.

(i) lim,_, ., lA"|| = 0. for some natural norm,
(iii) lim,., lA"|| = 0, for all natural norms.
(v) p@) <1.

(V) lim, . A"x = 0, for every x.

&
The proof of this theorem can be found in [IK], p. 14.
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1. Compute the eigenvalues and associated eigenvectors of the following matrices.

2 -1 0 1 0 I
ol 5] N ) « |} 4]
2 1 0 -1 2 0 2054 11
d. 1 2 0 e. 0 3 4 £. 2 3 i
0 0 3 0 0 7 1 1 2
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2. Compute the eigenvalues and associated eigenvectors of
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