
USER Kolkata Final Semester Examination

MA 4201 Fourier Analysis

Date : May 4, 2019 Time : lOhOO - 12h30

Problem 1.
Show that

l-.1- - ~I ::;;~ for all t E (o. ~) .smt t 4' · 2
[5 points]

Problem 2.
Calculate

[8 points]

Problem 3. (Wallis Identity)
Prove that

sin(7r.\) = 71'AIT (1- ~:), for all,\ E (-1, 1).
nEN

In particular, deduce that

~=IT (1- -1 )71' 4n2
nEN

Hint : For X E (-1, 1) with .\ tf 0, consider the function f E £1 (1!')defined as

f(x) := cos(.\x), for all x E [-7r,7r].

[10 points]

Problem 4.
Let n EN and let f E Lf0c(IB?.."). Prove that,

Jim Ek(.f)(x) = .f(1:), for all :c E JR" a.e.
k-+oo

[10 points]

Problem 5.
Let n EN, and, for .f E Ltoc(lRn), let M(.f) denote the Hardy-Littlewood Maxi­
mal Function off.



(i) Let us define

S := {(p, q) E [I, oo] x [I, oo] :M is strong (p, q)}.

Find S.
(ii) Calculate M (X(o,1))·

Problem 6.
Let 1 ~ p, q, r ~ oc satisfy

1 1 1
1+ - = - + -.

r P q
Prove that f * g E Lr(T), for all .f E LP(T) and g E L<J(T).

[10 points]

[5 points]

[10 points]


