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S h e e t 2

Due: after the lecture next Thursday

Exercise 1

Assuming that xn → x, yn → y as n → ∞ in a metric space (X, d), show that

d(xn, yn) → d(x, y).

Exercise 2

When do you have equality in Hölder’s inequality

(i) in IRn?

(ii) in its integral form?

(Hint. Check for equalities in the proof.)

Exercise 3

Is the following true: ⋃

1≤p<∞

lp = c0?

Exercise 4

Show that limp7→∞ ‖x‖p = ‖x‖∞

(i) for x ∈ IRn;

(ii) for x ∈ lp0 for some 1 ≤ p0 < ∞.

(Hint. Reduce to the case ‖x‖ ≤ 1.)

Exercise 5

Let µ be the measure on IN, associating to any subset A ⊂ IN the number of its elements

(the counting measure). Show that lp is isometric to Lp(IN, µ) for any 1 ≤ p ≤ ∞.

Exercise 6

(i) Show that a normed space is non-separable if it has an uncountable set of disjoint

balls of radius 1.



(ii) Does the same statement remain true without the radius restriction?

Exercise 7

Show that the space c (consisting of all convergent sequences with norm ‖ · ‖∞) is

separable.

Exercise 8

For any interval [a, b] (−∞ < a < b < +∞), show that L1[a, b] 6= L2[a, b]. Which space

is larger?


