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Problema 1.
Determinati functia f : C — C olomorfa pe C, pentru care:
Re (f) — Im(f') = (e siny), V(z,y) € R?, p € C*(R), 2 =z +iy.

si care satisface conditiile f(0) = f/(0) = 0si f(7) — f(—mi) = 2(e™ + 1).

Rezolvare:
Obtine relatia u + g—;‘ = (TSI Y ). oottt 1p
Conditia ¢ armonica conduce la p(t) =at+b, t€R, a,beR ... i 1p
Rezolvd ecuatia diferentiald liniard de ordinul I: %Z 4+ u = ae®siny + b si obtine solutia

u = gex(siny—cosy)+b+e_yC(m), C(@) € CHR) e ot 2p
Conditia v armonicd conduce la C(x) = csinz +dcosz, ¢, d€R.............o .. 1p
Obtine f'(z) = —g(l F0)€% 4 (CHAd)e™ 2p
Obtine f(z) = —3(1 Fi)e? —i(eHid)e + b, k€ C vt 1p
Impune conditiile din enunt, si finalizeaza f(z) = (14+4)(e* +9€™) —2i.......ooiiiiiii... 2p



Problema 2.

Calculati
*  cos(ax)
———d 0.
/OO 1+ch(2r) 047
Rezolvare:
Formeaza integrala J = /_Oo #h(%) 2 1p
iaz 2% 1
Pentru f(z) = 1—1—6(:711(27:) determind polii dubli z = %i, S/ 1p
Construieste conturul de integrare I': dreptunghiul ABCD, A(—R,0), B(R,0), C(R,«), D(—R, «)
si determind o = 7 din conditia / f(z)dz=m- / f(z)dz,m=—e™ .. 2p
CD AB
Justifica f(z)dz — J, / f(z) dz — 0, f(z)dz > 0pentru R—00 ............... 2p
AB BC DA
Calculeaza Res| f, gz = —%e_ga .......................................................... 3p

Aplica Teorema reziduurilor: (1 — e_m)J —na-e 20

si finalizeaza: / —_—
— oo 1+ ch(22)

°°  cos(ax) Tae” 2

dr =Re(J) = —————— 1p



Problema 3.

S& se rezolve in clasa functiilor original Laplace problema:

2" (t) + 22 (t) + 2x(t) + /t(t —7)e g(r)dr =0, >0
0

2(0) = 0, 2/(0) = 1.

Rezolvare:

Aplici transformata Laplace, recunoagte produsul de convolutie si obtine:

Lx(t)](s) - <S2 +25s+2+ (s—l—ll)2> =

(s+1)2 B
(s+1)4+(52+1)2+1 N

Scrie L[z (t)](s) =

s 1 S

N oo 1
Desface in fractii simple: A1 21 =524 FRr v e SRR ERREEEERREEEEE
Gasegte

1 3 1 3 1 3 1 3
ft) = e2! cos £t + ez'sin £t — —e~2' cos £t + e 2! sin £t e

2 2 2V3 2 2 2 2V3 2
Gasegte

1 3 1 1 3

z(t) =€t [sh <2t> cos <\2[t> + ﬁCh (215) sin ({t)] Lt >0



Problema 4.

1
Se considera functiile f,g: R — R, f(z) = o si g(x) = (1 — 2?) - f2(x) si fie
x

hn(z) = f(x) % f(z) * ... x f(x), n €N, n > 2,

n ori

unde * reprezintd produsul de convolutie.

a) Calculati transformatele Fourier f(w) si §(w).

b) Calculati / hao2e(z) - sinz - sin(2z) dx.
Rezolvare:
me¥, w < 0,
a) Calculeazi f(w) = { me™®, w >0, sau f(w)=m-e 1@l . 2p
T, w=20
Scrie g(z) = (z - f(x))/ si obtine g(w) =7~ |w|-e” @l 3p
1 [ 1 [
b) 1= 2/ hQOQG(ZL‘) . COS(:L‘) dr — 2/ hQQQG(I) . COS(SJJ) der ... 1p
1 .
I= §Re(h2026(1)) - *Re(h2026(3)) ........................................................ 2p
Ba(@) = (F (W) e 1p
2026
Finalizare I = 2 (672026 — 676078) ...................................................... 1p



