Problems #4, Math 418, Dr. M. Bohner. Feb 8, 99.

8. The resolvent A\ — 7y := (A1 — z)~! is defined on the resolvent
set of z (in a unital Banach algebra). Suppose Ay € p(z) with
A — Xo| < 1/ ||ra,|| and show:
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9. An z (in a complex unital Banach algebra) is called quasi-nilpotent

if r(z) = 0. Prove:
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(a) z is quasi-nilpotent iff o(z) = {0};

(b) If z is not quasi-nilpotent, then there exists an angle a with

r(z+hl)—r(x)
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limy, o+ = cosa, and at least one of the points

r(x)el®, r(x)e™'® is in o(x), such that, moreover, this point is

the closest to 7(x) on the circle around 0 with radius r(z).



