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 2026

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

Exercise 1. (9 pts.)(Lesson.) (1) Give the definition of :
- S(R), Sw(R), S, (R). - The Fourier transform of a function. — The Fourier
transform of a distribution. — The space W™(R).

(2) Prove that H*(R) C Ly(R) for all s > 0. — Find s and prove that H*(R) C L. (R).
(3) Complete the missing assertions in the following sentence :
olf f=ginS (R) = f(z)=..... and supp......
(4) Find f € S3(R) such that f ¢ Sy(R).
(5) Let f(z) =1if z € [-3,1] and f(

. C 2
~ 0 t oo ¢
Calculate f. Calculate / %dt and / (i?——) dt.
0 0

z) = 0 otherwise.

Exercise 2. (6 pts.) (1) Let fs(z) = e P12l and g(z) = e7#*l cos(27mBz), B > 0. Let
h(z) = arctan z.

(a) Calculate ﬁi(f)a 9(8), Tl(f) (b) Calculate/o ﬁdt'

(2) Let Kyp(z) = / e~le=v=bdy, 4 >0,b>0. Calculate I/(Z,(g) and deduce

directly / / e~ le=vl+lvD dzdy.

((3)153et ”;{ € D(R) with suppy C [—3,3]. We put G(€) = (1 + 472€2)2y(¢). Calculate
F- * .

1
V1+z?
(2) Let g(z) = el Find s € R such that g € H*(R).

(3) Let k(z) = 1if z € [0,1] and k(z) = 0 otherwise.
(a) Prove that k € D'(R).
(b) Prove that H'(R) # Ly(R). Recall that H'(R) C Ly(R) exercise 1-(2)

Exercise 3. (5 pts.) (1) Let f(z) = Prove that f € H'(R).

Scale :

Ex.1: 541414141

Ex. 2: (0.5+141.25) + 0.75 + (1.2540.75) + 0.5
Ex.3: 1.5 4+ 1.5 + (0.5+1.5)
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