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Let X, Y be normed spaces and L(X, Y) the space of bounded linear operators from X to Y.

a) Prove that the operator norm is a norm on L(X, Y).

b) Prove thatif Y is a Banach space then so is L(X, Y) with operator norm.

Let Q be a bounded domain in R”.
a) Prove that (C(Q), || - o) is a Banach space.

b) Prove that (C1(Q), || - | 1,00) is a Banach space when

lell1,00 = Nttlloo + 11V Ul lloo-

c) Prove that C(Q) is nota Hilbert space with inner product

f,8= fo(x)g(x)dx.

Prove Youngs inequality: If a,b >0, 1 < p, g < oo, % + %

Hint: ab = e™**1"? yse convexity of f(x) = e*:
fAx+A-DP<Af@O+A-Nf), xyeR", A€(0,1).
Exercise 6.1:5 in McOwen.

Exercise 6.1:15 in McOwen.

@ Read Lemma 1 and 2 with proofs in McOwen chapter 6.1d.
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