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Problema 1 Fie ϕ : (0,∞)→ R o funcţie de clasă C2 şi u : (0,∞)× (0,∞)→ R,

u (x, y) = ϕ
(
x2y2

)
.

Să se determine funcţia olomorfă f : D → C, unde D =
{
z ∈ C : 0 < arg z <

π

2

}
, ştiind

că Re f = u, f (1 + i) = 2 şi f

(
1

2
+

1

2
i

)
=

1

2
.

Problema 2 Să se calculeze

I =

∮
|z|=1

(sh z)2019 + (sh z)2021

(ch z − 1)2020
dz.

Problema 3 Să se dezvolte ı̂n serie Fourier funcţia f : R → R, periodică de perioadă
2π, dată prin

f (x) = ln (2 + cos x) .

Problema 4 Fie funcţia periodică de perioadă T = 2 dată prin

f (t) =

{
1, dacă t ∈ [0, 1) ,
−1, dacă t ∈ [1, 2) .

(a) Să se afle imaginea funcţiei f prin transformarea Laplace.

(b) Să se rezolve ı̂n clasa originalelor Laplace problema Cauchy{
ẋ+ x = f (t) , t ∈ (0,∞) ,
x (0) = 0.
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