University of M'Sila, )
Faculty of Mathematics and Computer Science / Department of Mathematics
'Master of Functional Analysis S 2
— Analyse de Fourier —
Final Exam May 2025

** \We use the notations of the lesson.
** \We take into account of the presentation of the copy.

Exercise 1. (9 pts.) (1) (Lesson.) Give the definition of :
— S(R). — Sw(R). — The Fourier transform of a function. — The Fourier transform
of a distribution. — The space H*(R). — The functions p and 7.

(2) Complete the missing assertions in the following sentence :
oIf f=gin S (R)= f(z)=...... and supp......

(3) Find f € S3(R) and f ¢ Su(R) . Find g € Swo(R).

(4) Let f(z,y) =1if (z,y) € [-1,1] x [0,1] and f(z,y) = O otherwise.
Calculate f. Calculate f(3,3)-

Exercise 2. (6 pts.) (1) Let a,b € R. Calculate &, * 0.

(2) Let a € R, fu(z) = €%, (¢ = —1), g(z) = sinz and h(z) = (sinz)?.
(a) Prove that fo,9,h € S'(R).
(b) Calculate f,, G, h.

(3) We put a = 4. Calculate (F~7) * fur.

Exercise 3. (5 pts.) (1) Find s such that foo . d
AT t converges.

(2) Prove and find a € R such that f € H*(R) = 7 e Li(R).

(3) Let k > 0. Suppose that 3¢ > 0 such that for all (§,7) € R? :

L+ )72 < e(1+ € — nP)2(1 + |g%) 2.

Find k' such that : f € H*(R), g € H*[R) = fg € H¥(R).

Scale :
Ex.1: 5+ 1+ (14+0.5) + (14+0.5)

Ex.2: 1+ [(0.2540.25+0.25) + (1+1+1.25) | + 1
Ex.3: 1+ 15+25
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