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N.B. Answer without proper justification will attract zero mark.

1. (a) If Dn is the sequence of Dirichlet kernel on S1. Does it imply that Dn ∗Dn = Dn? 1

(b) Does there exist f ∈ L1(S1) such that
∞∑

n=−∞
|nf̂(n)|2 =∞? 1

2. If the series of complex numbers
∞∑
n=0

an is Cesaro summable to l, then show that lim
n→∞

an
n

= 0,

where sn = a1 + · · ·+ an. 2

3. Let f be Lebesgue measurable function on S1 such that
∫ 2π

0
|f(t)|
t

dt < ∞. Show that

lim
n→∞

Sn(f ; 0) = 0. 3

4. Show that there exists f ∈ L1(S1) such that partial sum sequence Sn(f) of the Fourier
series of f does not converge to f in L1−norm. 3
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