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Let E andF be normed vector spaces over K andTet . (E,F).
(a) Show that||T|| &g F)=sup{[Tx|| : x€ Be(0,1)}. 3]

(b) Show that||Tx||g < [|IT[| »& ) [[X]|g forall x € E. 3]

(a) LetE andF be normed vector spaces over K andTgiT € .Z(E,F) be such [3]
thatTyh — Tin Z(E,F), thatis,||Ta — T &g r) — 0 asn — co. Show thatTph — T
strongly, that is|| Thx— TX||g — 0 asn — oo for all x € E.

(b) Find Banach spacds andF, operatord,, T € Z(E,F) such thas—Ilimp T, =0 [3]

and [[Ta|| &) = 1. Conclude, that strong-convergence is weaker than norm
convergence (=uniform convergence).

Let ¢ denote the space of all convergent real-valued sequenceketay denote the [4]
subspace of consisting of sequences converging to 0. Both spaces arppaglwith
the sup-norm. Fox € ¢, X = (Xy)n, We letT : ¢ — cg be given by

TX = (Xoo, X1 — Xooy X2 — Xeoy - - - )

whereXs, := limyXx,. Show thatT is an isomorphism.

Let E andF be two normed vector spaces over the same field IK and assatte amd [3]
F are isomorphicShow thatE is complete if and only i is complete.

Let E be a vector space over IK and lgt|; and||-||, be two norms ore. Show that the [3]
identityl : (E, [|-]|1) — (E,||]|») is an isomorphism if and only if the norfn||; and||-||»
are equivalent.

Let E be a normed vector space over IK andTet .Z(E). Forn € Ny we defineT" [3]
by TO:=1,T1:=T andT™! := T o T". Show that||TX|| < ||T||* for all k € Ng where
0%:=1.



