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Clasa a Xl-a

Barem de notare :

Subiectul | Fie matricea de ordin ne N*, A,, = (ai]-)i]__ﬁ ,unde a; = i,i=1,n, aj;4; =

aj+1; = 1,i=1,n—1 sia;; = Oinrest.Daca A,= det(A,) , se cere :
a) Aratatica A,=n-A,_; —A,_,,Vn=>3;
b) CalculatiA, ,n>1.

Rezolvare:a)) A,=1,A;=2,A,= 7 (calculdirect )...........cooiiiiiiiiiiiiiiiien., 3p
b)Dezvolta A,, dupa coloana n si obtine:
11000..0 11000..0 11000..0
12100..0 12100..0 12100..0
A=101310..0[=(-1)1-{01310..0[+(—-1)>"{01310..0{=n"A,_; —Ap_,
00000.1n 00000..1 00000..n
(cei doi determinant se dezvolta dupa ultima coloand) ....................ocooeviiiiiinn oo 4p

Subiectul 11(7p)

Rezolvati in M, (R) ecuatia : X3 + 3X? + 3X = (7 _8052) .

0 7
Rezolvare : Adunam [, in ambii membrii ai ecuatiei, notam Y=X+I, si obtinem ecuatia

Y3 =(8 _8052)=A(se§inecontcéx-12=12-X=X) ..................................... 2p
0 8

4 _ . _ . . — a b
Y*=A-Y=Y-A,deunde se obtine Y (0 a) .................................................. 2p
Calculeaza Y3 = (a3 a*b(1 + 2a)>:(8 _8052) Ip

0 o3 0 g )

_(2 -=2013\ . .o_(1 —-2013

Gaseste Y—(O ) ) si apoi X—(O 1 ) ................................................. 2p

Subiectul 11(7p)

Fie sirul (xp)nen definit prinx,,; = x, + e Vn € Nsix, € R. Sa se arate ca

Inn
=1

lim
n—-oo Xn

Rezolvare: Monotonia : x,,,1-x,=e *n > 0, x,, — strict crescator........................... Ip



Marginirea: Presupunem x,, marginit superior , atunci din Teorema lui Weierstrass obtinem
x,, convergent , si trecand la limita in relatia de recurenta se obtine I=l+e~! cu I€ R, deci
M, oo Xy = 100 e 2p

. . . l . l .
Aplicand repetat Lema Cesaro-Stoltz obtinem lim,,_,., % = limp, g ——=-=lim,, g, €7 -
n n+1-4n

eXn+1—e*n

n+1\_,. e*n . n+1\ _,. iy x X s —2x

In (T)—hmn—m — lim,_,n-In (T) =lim,, 0 — =lim,,_,,, e*n - (e*n+17%n — 1)
. en+1—Xn_1

=lim,, o, D
Xn+1—Xn

Subiectul 1V(7p)

Se considera sirurile de numere reale nenule (x,) 51 Si (Yn)n=1 Care verifica relatiile

4+2Xn+XnYn .
Xn41 =5 ¥, _42ym+xyn , VNEN'SIX; =1,y; = 4.
Yn n+1 7}(
n

Sa se calculeze lim,,_,, X, Si limy_o Vp-

Rezolvare: Deoarece x; > 0si y; > 0, prin inductie rezulta x,, > 0 si y,, > 0 pentru orice

= 1p
. . . 4 .
Cele doua siruri sunt strict crescatoare deoarece x,,41 — X, = y—+2- i—" >0Si Y41 — Vn =
n n
4
T2 T S 0 VI S 1, 1p
Xn Xn
1 1 1 1 1 1 1
Avem : - = - = = - =-V=>1 . 1p
2+Xn4+1 2+Yyn4+1 2+xp 2+yn 2+xq 2+yq 6
1 1 1 1 .
Rezulta ca =-+ > - deci x, < 4,Vn =1, de unde (x,),»1 €ste convergent....2p
2+xpn 6 2+yn 6

Fie I=lim,,_,, x,, € (0;4] si L=lim,,_,., y,, € R . Daca L€ R, trecand la limita in relatia din
enunt obtinem |- L = 4 + 21 + IL, deci |I=-2 , fals . Ramane L=+co si trecand la limita in
1 1

relatia -
2+xp 2+yn

= % Lobtinem I=4. 2p

Nota : -problema 4 este din G.M.4/2011 , 26449
-problemele 1 si 2 — prof. Teodor Trisca
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