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Etapa locala, 8 februarie 2025

Clasa a Xl-a

BAREM DE CORECTARE SI NOTARE

Subiectul | - solutie orientativa

a)X = (‘: Z) € M,(R). Din conditia XA = AX se obtine
a b\/—2 0\ _ (-2 O0\/a b —2a—4b 2b\_( -2a —2b
G DG 2 G =G tad 20 Caarae —aprza) 2P
=>b=0,d=a-c:>X=(a . ),a,ce]R 2p
c a—c
b) Se demonstreaza faptul ci matricea X ciutati, verifici XA=AX 1p
=>X=(a . ),a,cE]R
c a—c
3
3 _ a 0 )
X (3a2c —-3ac*+c¢2 (a—c)3 1p

Ecuatia data devine:

( a®—3a 0 ) _ (—z 0)
3a’c—3ac’+c®-3c (a-c)®-3(a-—o) -4 2
Din conditia a® — 3a = —2, obtinem a € {-2,1}

i. Pentrua = —2, obtinemc € {—4,—1}

x=(0 ) x=(0 2)

ii. Pentrua =1, obtinemc € {—1,2}

o= (4 D x=( 2) *

Subiectul Il — solutie orientativa

1<1+@2D%+ -+ Mm)" <nn)" 2p

1< "1+ @DZ+ -+ ()" < "Va-"J/@m)"

1<" Y11+ @)%+ -+ )" < "Vn - "Vn! 1p
1

lim"Vn = lim(Yn)w =1° =1 1p

" 2 " n2 lim im I 1tn2+-+inn

limn\/m = lim el" Vnl = en>o n2 — en->w n2

n—oo n—-oo 1p

a,=lm1+m2+--+nn b,=n*>n=>1

Cum sirul b,, = n?,n > 1 este strict monton si nemirginit, calculim:
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In(n+1)
n-oo 2n+1
- n2 i In(n+1) lim ln%
Din lema Cesaro-Stolz = lim"Vn! = en>% 2n+1 =en>o 2 =e0 =1 1p

n—oo

T . - 3 1[2 . . . . . w -
In concluzie, lim™Vn - "Vn! = 1 - 1 = 1 si conform criteriului clestelui rezulti ca:

n—-oo

w3 1p
lim" 1!+ (2D2 + -+ (n)r =1
n—oo
Subiectul Il — solutie orientativa
a)A=B+BA—-AB—-ABA= A=B(,+A) —AB(,, + A) 1p
© A=U,—A)BU,+A4) (1)
I,=1,-A"=U,— AU, +A+ A%+ -+ A®) > det(I,—A) # 0
Li=L+A" =, +A)(I,-A+A> - A3+ A* - A° + A%) > det(I,, + A) # 0 1p
Din(1)> 0=detA=det(l,,—A) -detB-det(l,,+ A) = detB =0 1p
b)B=A2=>A*"+A4-A>=A3-A3=2A*+A-A2=0,>A*+A4=A4% A3 1p
AT+ A=A =2A4"=A2%- A=A =A4°%-A=>A4°=A"=>4°=0, 1p
>A*=A°=4°=A47=0,5iA=A%-A,4A*=43%-4, A3 =4*=0, 1p
>A=A*=A3=4*=0,>4=0, 1p
Subiectul IV - solutie orientativa
Se arata prin inductie matematica faptul ca x,, > 0,vyn € N 1p
_ X0 +1 _ 2 < 1
M= 2% +3 5 0 P
x, +1 Xp_q1t+1 Xn — Xp-1
—x, = — = ,vyn>1 1
Tnt1 T Xn = 3 2x, 1 +3 (2x, 1 +3)(2x,+3) " P
= sgn(x,,1 — xXp) = sgn(x, —x,_1),Vn=>1
Atunci sgn(x,.q — x,,) = sgn(x; — xy) < 0,¥n € N = (x,,),.»0 Strict descrescitor 1p
Cum (x,)ns0 este marginit inferior de 0, rezulti ci el este convergent 1p
= Jlimx, =l e R = limx,, 1 =1
n—oo n—-oo
Trecem la limita in relatia de recurenta: | = Zl:—:g =>212+21-1=0
- ZLEV3 1
>l=——
2 P
Cumxn>0,\7’neN=>120=>limxn:E 1p
n—-oo 2

Nota: Orice alta solutie corecta se puncteaza corespunzator
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