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University of Crete – Department of Mathematics and Applied Mathematics
Problem Set No 11

Turn in your solutions by 7/4/2020. See directions in the class webpage.

1. In the lecture we showed that if f ∈ C(T) has non-zero Fourier coefficients only on the powers of 3 then SNf
converges to f uniformly on T.
Prove the same if the Fourier coefficients of f are non-zero only at the locations ±n1,±n2,±n3, . . ., with 1 ≤

n1 < n2 < n3 < · · · , where nk+1

nk
≥ ρ > 1, for k ≥ 1.

2. Define the function f : R → R to be 0 on the irrationals and at 0 and to be equal to 1/n on every rational of
the form m/n with (m,n) = 1. Show that f is continuous exactly on the irrationals and at 0.

3. The function f : R → R is increasing. Show that there exists a countable set E ⊆ R, possibly empty, such that
f is continuous on R \ E.


