MID-SEMESTER EXAMINATION
M. MATH II YEAR, I SEMESTER 2016-2017
FOURIER ANALYSIS

Max. Score:100 Time limit: 3hrs.
1. Find the Lebesgue points of the function
Oifx <0
f(x)_{lifmz() [15]
N
2. Consider the set M = { Z cjeijz i ¢1,02,...,cy € C} where N is
n=—N
a given positive integer. Is this a closed subspace of L!(u) (where p is the
normalized Lebesgue measure on [0, 27])7 Justify. [15]
3. Prove that z =2 — 2 Z 00(52(3"11)93 for0 <z <m. [15]
n—=1 v
4. Let f € L*(p) and Sy () = Z f(n)e™®. Show that I&EHOOSNT(JC) exists
n=—N
for every z and find the limit. [15]
5 If f € L'(u) (1 as in Problem 4) and if f is continuous at 0 show that
N
S (- 2 f(n) — f(0) as N — oo [20]
n=—N
6. If Z |ay, cos(nz) + by, sin(nz)| < oo for all z in a set of positive measure
n=1
show that Z |an| < co and Z by, | < 0. [20]
n=1 n=1

Hint: proceed as in Cantor -Lebesgue Theorem and use the fact that / |cos(nz — 6,,)| dx >

E

/0052 (nz —60,)dz.
E



