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Final Exam May 2026

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

Exercise 1. (8 pts.) (1) (Lesson.) Give the definition of :
- S(R), S'(R), H*(R). - The Fourier transform of a function. — The Fourier transform
of a distribution. — The classification of partial differential equations of 2¢¢ order.

(2) (a) Find the two first integrals of the system

dz —dy —(y+1)du
== . (®
y+1 z+1 u(y — z)
(b) Find the equation associated to (E) and its solution.

Exercise 2. (7 pts.) (1) Let f(z)) = e™™. Let g(z) = e~#*" cos(2nBz), B > 0.
Calculate f. Calculate 3. Calculate [;° z%e~2"" cos(4nz)dz.
(2) Let a € R, f,(z) =e*®, (2= —1), and k(z) = zsin(27z).

(a) Prove that f,,k € S'(R).

(b) Calculate f,, k.

(c) Let v € D(R) with suppy C [—3,1]. We put G(z) = v(z +3) and a = 7. Calculate
(FIG) * fr.

Exercise 3. (5 pts.) (1) Let the following equation

2 2 2
10 % _g 0 | Gu
O0z? 0zdy  Oy?
(a) What is the nature of (E)?
(b) We put £ = x + 4y and 7 = 2y, find the solution of (E).

=4sinz. (E)

(2) Find the solution of the equation

0 0 Y\ 2
z—u+y—u=1+(%) (reR*, yeR).

Scale :

Ex.1: 5+4[(0.5+ 2) + (0.25 + 0.25) ]

Ex. 2: (14+142) + (0.5+0.5) + (0.54+1)+0.5
Ex. 3: (0.25 + 2) + 2.75
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