
Functional analysis

List 2

Ex 1. Prove that convergence of sequence of elements of C[a, b] in the norm ‖x‖∞ =
supt∈[a,b] |x(t)| is equivalent to the uniform convergence of a sequence of functions.

Ex 2. Show that the pair (C(1)[a, b], ‖ · ‖∞) where ‖x‖∞ = supt∈[a,b] |x(t)| is not a
Banach space?

Ex 3. Check whether the pair (C[a, b], ‖ · ‖1) where ‖x‖1 =
∫ b

a
|x(t)| dt is a Banach

space?

Ex 4. Check whether the subset M of C[0, 1] is open, closed or bounded.
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x(t)dt < 1}

Ex 5. Check if a sequence of functions xn converges to α in C[a, b] where
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Ex 6. Examine convergence of a sequence of functions xn in X where
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