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Let ||||oo and ||Al|co be real values defined by

|| Az ||
|| = max |z;|, Al| = max
lolle = max el (14l = max S
for an n-dimensional vector & = (21,5, . ..,Z,) and an n x n matrix A = (a;;), respec-
tively. Here we denote the transposition by T Let A, Mg, ..., A, be the eigenvalues of the

matrix A. Define p(A) = max |Ai|- Answer the following questions.
(i) Prove that p(A) < ||A]|c-
n
(ii) Prove that ||A||e = 111;12);2 |lai;|.
Sign <
(iii) Prove that klim AF = 0, if and only if p(4) < 1.
— 00
(iv) Prove that, if ||A||s < 1, then I — A is regular and
k
R : i
(I—-A) I+ 1}3130 ;A

holds, where I is the identity matrix. The facts that ||z + Y|l < ||Z||co + ||¥]]oo
and ||A+ B|eo < ||A||oo + || B||o hold for any n-dimensional vectors &, y and n x n

matrices A, B can be used without proof.



