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Numărul 1

Problema I. Se consideră permutările σ =

(
1 2 3 4 5

4 1 5 3 2

)
şi τ =

(
1 2 3 4 5

5 a 4 1 b

)
ı̂n S5

astfel ı̂ncât permutarea τ să fie impară. Rezolvaţi ı̂n S5 ecuaţia σx = τ 2021. (1p)

Problema II. Se consideră matricele U =

(
0 0

1 1

)
şi A = I2 + 2U . Calculaţi An. (1,5p)

Problema III. Rezolvaţi ı̂n C ecuaţia

∣∣∣∣∣∣∣
x+ 1 2 2

2 x+ 1 2

2 2 x+ 1

∣∣∣∣∣∣∣ = 0. (1.5p)

Problema IV. Calculaţi limitele: a) lim
n→∞

(
n+ 1

3
√
n3 + 2n2 + 1

)n
(1p); b) lim

n→∞

3
1

2n2+1 − 1

sin2 π
3n

(1p).

Problema V. Determinaţi parametrii a şi b astfel ı̂ncât lim
n→∞

(√
an2 + bn+ 1− n

)
= 2 (1,5p).

Problema VI. Se consideră şirul (an)n≥1 definit prin a1 = 1
2

şi an+1 = 2a2n
an+1

. Demonstraţi că

şirul este convergent şi calculaţi limita sa. (1,5p)
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Numărul 2

Problema I. Se consideră permutările σ =

(
1 2 3 4 5

5 2 4 1 3

)
şi τ =

(
1 2 3 4 5

a 1 5 b 2

)
ı̂n S5

astfel ı̂ncât permutarea τ să fie pară. Rezolvaţi ı̂n S5 ecuaţia xσ = τ 2021. (1p)

Problema II. Se consideră matricele U =

(
−1 1

2 0

)
şi A = 2I2 + U . Calculaţi An. (1,5p)

Problema III. Rezolvaţi ı̂n C ecuaţia

∣∣∣∣∣∣∣
x− 1 3 3

3 x− 1 3

3 3 x− 1

∣∣∣∣∣∣∣ = 0. (1.5p)

Problema IV. Calculaţi limitele: a) lim
n→∞

(
n− 1√

n2 + n+ 1

)n
(1p); b) lim

n→∞

tg2 π√
2n+1

5
1

3n+1 − 1
(1p).

Problema V. Determinaţi parametrii a şi b astfel ı̂ncât lim
n→∞

(
n−
√

3 + bn− an2
)

= 3 (1,5p).

Problema VI. Se consideră şirul (xn)n≥1 definit prin x1 = 2 şi xn+1 = 2xn
xn+1

. Demonstraţi că

şirul este convergent şi calculaţi limita sa. (1,5p)


