Homework 2

October 27, 2014

Homework assignment 2 (due on Friday 03/10, 2.10pm, before class
starts):

1) Consider the inner product space of continuously differentiable functions C*[0, 1]
with the inner product

1 1
(f) = [ @@ + [ F@g i
0 0
Show that (f,cosh) = f(1)sinh(1) for any f € C'[0, 1] and use this to show that the
subspace
{rec'o.1]: f(1)=0}
is a closed subspace of C'[0,1].

2) Let (X, || -||) be an.ls and {z,} a sequence in X such that

[o¢]
Z |Tnst1 — zn|| < occ.
i=1

Prove that {x,} is Cauchy sequence. Is the converse statement true?
3) Let (C[0,1],]| - ||2) be the n.L.s. with || - || norm. For = € C[0, 1] define

= (| 1v<t>[ac<t>]2dt>é

where v(t) is continuous on [0, 1] and v(t) > % Prove that || - || is equivalent to || - [|o.



