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1. Recall that a subset A of a metric space X is said to be totally bounded
if for every ¢ > 0 we can find a finite number of open balls of radius € that cover
A. Show that A is totally bounded if and only if its closure is totally bounded.
[15]

2. a) Prove or disprove:
The vector space spanned by 1,sin x, sin(2x), ... is dense in C]0, 1]. [10]

2. b) Find the closed subspace of C[0, 1] spanned by sin(x), sin(2z), sin(3z), ...

[15]
3. Prove that Zl ﬁ sin(nx) converges for all z € R. [25]
n=
Hint: Let a,, = ﬁ - an and write the series in terms of a,,’s.
4. Prove that /sin3(x) sin(203z)dz = 0. [10]
5. Let Z|an| < oo and Z|bn| < co. Let f(z) = Zane_i"w,g(x) =
n=1 n=1 n=1
Z b,e'™*. Show without any computation that f % g = 0. [10]
n=1
6. Let f be a continuous function on [—m, 7w]. Show that /f(;n) sin(tz)dz —
0 ast— oo. [15]



