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Module : TIELp Corrigé type de I’examen de rattrapage

Exercice 1 (0,5+2+2+1,5 = 6 points).
1) On remarque que f = filjo4; ot fi(x) = \/% ,Vx€Q.Ona: f; € C(Q) c M(Q) et, vu que

10,1[ € B(Q), 1)g4; € M(Q). D’olt f € M(Q).
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4) Pourp = g, ona p €[1,2[et p' = ﬁ = 3, donc (f, g) € LP(Q) X LP'(Q) et, par I'inégalité de Holder,

fg € L")

Exercice 2 (1,25+2+1,25+1,5 = 6 points).
1) On remarque que f = filg, ol fi(x) = me ™™ ,vx € R.Ona: f; € C(R) c M (R) et, vu que
R, = [0, %[ € B(R), Ijp,1{ € M(R). D’ott f € M(R).

Ona [ |fldx = Trfooo e~ dyx = [—%e‘z’”‘]xqm = % < o, ie. f € L'(R).
x=0
X—00
=7 <, ie f € L*(R).
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2)Ona: VEER, Ff(E) = fRf(x)e—Znixfdx _ nfoooe—Zn(Hif)xdx — [__— —
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3)Ona g € C(R) € M(R)
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Ona folgldx = i ==dx > [ =—=dx > [ ;=—dx = ﬁfl ~dx = +oo,ie. g & I'(R)
Ona g = 2Ff et f € L2(R), donc g € L2(R)
4) Ona (f,g) € L*(R)? et g = 2Ff, donc Fg = FF(2f) = 2FFf = 2f,ie. Fg(§) = 2me*™ 1j_c, 0(£),

véER [L,5]

Exercice 3 (2,5+1+4,5 = 8 points).
1) Onallg, (t) € M(R) car R, € B(R) etonalg, (t) = 0Vt € ]—o,0[, donc I, (t) € C.
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Soitx € R.Ona [ [lg, (0)e™|dt = [~ e~*'dt =

+oo six<0 _ . _
1ogigsp Douxy, = inf{x € R; 1g, (e~ € L'(R})} =inf]0, 0] = 0 < oo, donc 1, (t) €
X
Cret Dpy, = {s € C;Res > 0}.
Pour tout s € Dggy , 00 aL[]lR+ (t)](s) =/ g, (De~tdt = fooo e Stdt = —%[e—“]i;’gw =
+

) . . .
_f(limt—wooe_“ -1 = eT’ vu qu’on a |e—(x+1y)t| - |e—xte—1yt| — e—xtle—zyt| = e~ ¥t ot

lim;,,,e ¥ =0six>0.Dou: L[ﬂqu (t)](s) = %



2) On 1l 4oo[(t) = 1k, (t — 2), donc, par la propriété de translation, on a : L[]l[z’+oo[(t)](s) =
- s (1
e (L[1g, 0]()) = e (3).

3) ¥y"() +9y(t) = 181 4oo[(t) = L[y () + 9y(D)](s) = L[181[ 4o (D](s) = Ly (D](s) +
9IL[y(B)](s) = 1872 (3) = 52¥(s) — sy(0) — y"(0) + 9Y(s) = 1872 (3) = (s? + 9)Y(s) =
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18e (S) +s5+3 > V() =e (—S(Sz+9)) +55 [15].Ona s =24 55 = AG2+9) +
(Bs+C)s =18 = Izt%ZO:A——B—ZtC—O: P 22 075> y(t) =
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L (e_zs (% B 522i9)) + L_l (525+9) + L (52’19) =207 (3—25 (%)) B 2L_1 (e_zs (5219)>

+L—1( s )+L—1( 3 )=2U(t—2)—2U(t—2)cos3(t—2)+U(t) cos 3t + U(t) sin 3¢ 2], ie.

s249 s2+9

cos 3t + sin 3t sio<t<2

y(®) ={2—2cos3(t—2) + cos3t+sin3t sit > 2. 0.25




