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OLIMPIADA NAŢIONALĂ DE MATEMATICĂ 

Faza locală-10.02.2024 

Clasa a XI-a 

Barem de corectare 

1. a)det 𝐴 = 2 ≠ 0  ⇒ A  inversabilă……………….…………………………..…..…1p 

𝐴−1 =  
1

2
 (

2 −1 −1
0 1 −1
0 0 2

)…….............................................................………..…..…3p 

      b) A = 𝐼3 +  (
0 1 1
0 1 1
0 0 0

) =  𝐼3 + 𝐵,   𝐼3 ∙ 𝐵 = 𝐵 ∙  𝐼3 .......................................................1p 

        𝐴𝑛 = (𝐼3 + 𝐵)𝑛 =  𝐶𝑛
0 𝐼3 + 𝐶𝑛

1 𝐵 + 𝐶𝑛
2  𝐵2 + ⋯ +  𝐶𝑛

𝑛  𝐵𝑛  cu 𝐵𝑝 = 𝐵, 𝑝 ≥ 1 .............1p 

        ⇒ 𝐴𝑛 =  𝐼3 + ( 2𝑛 − 1)𝐵 =  (
1 2𝑛 − 1 2𝑛 − 1
0 2𝑛 2𝑛 − 1
0 0 1

).....................................................1p 

2.  Tr(X) = Tr(A B – B A) = Tr(A B) – Tr(B A) = 0  .....................................................2p 

Fie  X = (
𝑎 𝑏
𝑐 𝑑

) ⇒ Tr(X) = 𝑎 + 𝑑 = 0 .......................................................................1p 

det(X) =   𝑎 𝑑 − 𝑏 𝑐 =  −1..........................................................................................1p 

det( 𝐼2 − X) = |
1 − 𝑎 −𝑏

−𝑐 1 − 𝑑
| = 1 - Tr(X) + det(X) = 0 ..................................................2p 

 ⇒ 𝐼2 – X nu este inversabilă.........................................................................................1p 

 

3. 𝑥𝑛 = 𝑛(𝑎 √1 +
1

𝑛
+ 𝑏 √1 +

2

𝑛
 + 𝑐 √1 +

3

𝑛
)................................................................1p 

lim
𝑛→∞

𝑥𝑛 =  {
−∞, 𝑑𝑎𝑐ă  𝑎 + 𝑏 + 𝑐 < 0
+∞, 𝑑𝑎𝑐ă  𝑎 + 𝑏 + 𝑐 > 0 

........................................................................3p 

      Dacă    𝑎 + 𝑏 + 𝑐 = 0,   

      atunci 𝑥𝑛 =  𝑏 (√𝑛2 + 2𝑛 − √𝑛2 + 𝑛) + 𝑐 (√𝑛2 + 3𝑛 − √𝑛2 + 𝑛) ...............................1p 

         lim
𝑛→∞

𝑥𝑛 =  
𝑏

2
+ 𝑐  .............................................................................................................2p 

 

4.  𝑥𝑛+1 +  𝑦𝑛+1 =  𝑥𝑛 +  𝑦𝑛  ⇒  𝑥𝑛 +  𝑦𝑛 = 𝑎 + 𝑏 .........................................................1p 

          𝑥𝑛+1 −  𝑦𝑛+1 = − 
3

11
 (𝑥𝑛 −  𝑦𝑛) ⇒  𝑥𝑛 −  𝑦𝑛 = (−

3

11
)

𝑛−1

(𝑎 − 𝑏)..............................2p 



 

INSPECTORATUL ȘCOLAR 
JUDEȚEAN VRANCEA 

 

MINISTERUL EDUCAȚIEI 

Focșani, Str. Dornei, nr. 5, tel. 0237214141, fax 0237214499   

 

 

           𝒙𝒏 =   
𝒂+𝒃

𝟐
+  

𝒂−𝒃 

𝟐
 ∙  (−

3

11
)

𝑛−1

.......................................................................................1p 

            lim
𝑛→∞

𝑥𝑛 =
𝒂+𝒃

𝟐
 ∈ 𝐑 ⇒ (𝑥𝑛)𝑛≥1 convergent...................................................................1p 

         𝒚𝒏 =   
𝒂+𝒃

𝟐
−  

𝒂−𝒃 

𝟐
 ∙  (−

3

11
)

𝑛−1

.........................................................................................1p           

          lim
𝑛→∞

𝑦𝑛 =
𝒂+𝒃

𝟐
 ∈ 𝐑 ⇒ (𝑦𝑛)𝑛≥1 convergent...................................................................1p 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Propunători: 

                  prof. Pătraşcu Enache – C. N. „Unirea” - Focşani  

                                     prof.Bucur Mioara– C.E. “Mihail Kogălniceanu “- Focşani 
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