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1. Let X be a Banach space and T' € B(X). Assume that ||T%|| < ¢, k=0,1,2,....
Prove that for every N € N, o(T") c {A € C : |A| <1}, and
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for A € C with |A| > 1.
2. For H = £?, define the shift operators Sg and Sy, by
Srr = (0,&1,%,-- ),
SLiB = (6275& o ')a
where x = (£1,&,,...) € 2. Show that
(a) 0,(Sr) =0 and 0,(Sp)={ e C: [N\ <1} =D
(b) o(Sg) =0o(St) ={r € C: |\ <1},
(¢) Find some approximate eigenvectors for Sk in order to show that 9D C 04(SRr)-

3. Let T be a linear operator in Banach space ¢' defined by
Te, = an(en +enprFet e2n)

for all n € N, where (e,)%, is the orthonormal basis, i.e., e; = (1,0,0,.. ), € =
0,1,0,0,...), etc. Give the necessary and sufficient conditions for the sequence

o )n ,, where a,, € C, so that

(
(
(a) T € B(Y),
(b) T € K(¢),
(c) T € F(&Y).

Justify your answer.





