
Inspectoratul şcolar judeţean Timiş Universitatea de Vest din Timişoara
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1. Fie funcţia F : Mn(R)×Mn(R)→Mn(R) dată prin relaţia

F (X,Y ) = XY − Y X, (∀)X,Y ∈Mn(R).

(a) Studiaţi injectivitatea funcţiei F .

(b) Fie M ∈ Im(F ) o matrice fixată. Arătaţi că există A,B ∈Mn(R), inversabile, astfel ı̂ncât M = F (A,B).

2. Studiaţi dacă există funcţii continue f : (0,∞)→ R, care verifică echivalenţa

f(x) = 0⇐⇒ f(2014 · x) 6= 0.

3. Fie A ∈Mn(R) inversabilă şi B,C ∈Mn×1(R) astfel ı̂ncât CTA−1B 6= 0. Arătaţi că ecuaţia ı̂n necunoscuta
x ∈ R

det(A− xBCT ) = 0,

are o singură soluţie, x = (CTA−1B)−1.

4. Fie a, b două numere reale oarecare, iar şirurile (an)n≥1, (bn)n≥1 definite prin a1 = a, b1 = b şi
an+1 =

1

2

(
a2n −

b2n
n2

)
, (∀)n ≥ 1,

bn+1 = −
(

1 +
1

n

)
anbn, (∀)n ≥ 1.

Studiaţi convergenţa şirului (xn)n≥1, xn =
an · bn

n
, (∀)n ≥ 1 şi calculaţi lim

n→∞
xn.
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