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*We use the notations of the lesson.

Exercise 1 (lesson).  Give the definition of :
(1)= o regular distribution, - a singnlar distribution,

(2)- the L} (R) space,

(3)- the distributions 4y, pvi,

(4)- the derivation in D'(R), - the convolution of the functions,
(5)- the convergence in D'(R).

Exercise 2. (Independent questions)
—€ oo
. @) [Ce) , _ e(0) -
(1) Let (2,¢p) = }:l_{}r(lj(/_m 5 dz - 2 dz — 2 . ), Yo € D(R). Prove that
T € D'(R).

(2) Define the Heaviside function H(z). We put 7= zH (3 + z).
Calculate H'(z) and 7' in D'(R).

(3) Let (T, p) = / ' (z)coszdz , Vo € D(R).
0
Prove that T' € D'(R). Calculate ', T', T” in D'(R).

(4) Let g € L2(R). Let (U, ) = /oo g(z) (67" — 3cosz) p(z)dz , Vg € D(R).

—0oC

Prove that U € D'(R).  Application with g(z) = |z|z e~ %,

(5) Let m € N*. Let k € C°(R) and T = k(z)H(z).
() Prove that T € D'(R). Calculate 7™ in D'(R).
(b) We put k(z) = e*. Calculate S=T™ —T in D'(R).

(6) Let h € C°(R). Calculate S;=uzd; and Sp = (2dp) *x (h(z)d) in D'(R).

Exercise 3. Let Vj := je™7*H(z) , j € N*.
Prove that V, € D'(R).  Calculate lim,. V, in D'(R).

Scale :

Ex. 1 (5 pts.) : (0.5-+0.5) + 1 + (0.5+0.5) + (0.5+0.5 ) + 1

Ex. 2 (12 pts.) : (0.25 iincar, 1.75) + (0.540.5+1) + ((0.25+0.75)+0.5+0.25+0.25) +
(14+1) + (0.264140.75) + (1+1)

Ex. 3 (3 pts.) : 0.5 + 2.5
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