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1. Let F: L2[0,1] — T be defined by

1
F(f) ;=f0 2f(t)dt,  fe L?0,1].

(a) Is F linear? Justify the answer!
(b) Show that F is bounded. Determine ||F||.

{c) Let G : L?[0,1] = C be a continuous linear functional defined on
L2[0,1]. Does there exist some g € L*[0,1] such that G is of the form

G(f) =7 [ f(Og)dt, £ € L0, 1)7

Justify the answer!

9. Let T be a bounded linear operator from a Banach space B into itself
with domain domT ¢ 8. Show that T is closed if and only if domT is
closed.

3. Let € be an infinite-dimensional Banach space. Let z € €, x # 0, and let
M = span {z}. Let £: 9N — C be defined by £(Az) = (4i + L)Aljz|, A € C.
Does there exist some L € € (€' is the dual space of €) such that the
restriction of L to 9 is equal to £: Lioy = £, and

(a) ILll =47
(b) IILll = V17 ?
(c) ILll=57

Justify the andvers!

4. Provide the linear space C* [0, 1] with

llla := 3l|zlleo + 2l o + [2(0)], =z € C[0,1].
(a) Show that || - [ls is a norm on C'[0,1].

(b) Show that C'[0,1] with the norm [} - ||, is a Banach space.

{c) Let
lllly := max{||zllco, I='llec}, = € C*[0,1].

Show that the norms [| - [|; and || - ||, are equivalent on C*[0, 1].




