University of M’Sila,

Faculty of Mathematics and Computer Science / Department of Mathematics
Master of Numerical and Mathematical Analysis S 2

— Distributions Analyse de Fourier 11—

Final Exam May 2024

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

Exercise 1. (4 pts.) (1) (Lesson.) Give the definition of :
- S8(R). - S'(R) . — The Fourier transform of a distribution. — The classification of partial
differential equations of 2¢¢ order.

Exercise 2. (6 pts.) (1) Let T =1+ 2z%.

(a) Prove that T € S’(R) and calculate 7.

(b) Is that F: S'(R) — L} .(R) ?

l-zif0<z<1.

(2) Let f: R — R be such that f(z) :={ 0z 1, even.

~ (o] 2
(a) Calculate f (To be checked). (b) Calculate [ %!,),;-I}Mdy.
0

Exercise 3. (10 pts.) (1) In R™. we put 72 = |z|? = z? + ... + 22 and f(z) = g(r).
(a) If f € C%*(R"), calculate Af(z) on function of g and .
(b) Solve the equation Af = 0 in R\ {0}.

(2) In R?. Integer the following differential system

dz 212 dy 2 2z
&~ Ty Ya TV Tmg
(3) In R2. Let the two equations
0%u o%u 0%u 1 / ,6u Ou
2 2 -9 - 3~ == -
L T 0y? xya:z:ay zy (y Oz te ay) (E).
v 0%
oy Vo =0 )

(a) What is the nature of (E)? (b) Find the solution of (F).

Scale :

Ex.1: 4

Ex. 2: (2+1)+(1.5+1.5)
Ex. 3: (242)+3+(1+2)
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