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Clasa a Xl-a
Barem de corectare si notare

Problema 1
Fie A BeM,(C). Sa se arate ca det(A+B) = det(A—B) daca si numai daca tr(A- B*) = 0.

Solutie:

FieA=(a bJ,Bz[X yj
c d z t

Avem det(A+B) = det(A-B) < atx bty . b—y‘ .................... 1p
c+z d+t c—z d-t
< (a+x)(d+t)—(b+y)(c+2z) = (a—x)(d-t)—(b-y)(c—2)............. 1p
Dupa efectuarea calculelor rezulta
at+xd—cy—bz =0 (1) ... 1p
t
Avem B’ ( j ........................................ 1p
z
at—bz —ay-+bx
= | 1p
ct—dz —cy+dx
tr(A-B") = at—bz—cy+dx (2) 1p
Din (1) si (2) rezultd det(A+B) = det(A-B) < tr(A-B") =0.................. 1p
Problema 2

Sa s arate ca oricare ar fi matricca Ae M, (R) avem det(A®+50A+19861,)>0 unde I, este matricea

unitate din M (R).

Solutie:

Avem A% + 504 + 19861, = (A + 251,)2 + 13611, =  cvveoeeeeeeeeeeeee, 2p
Notam cu B = A+25I si C=\llilmln .Avemca BC=CB ... Ip
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Deci A*> +50A+19861, =B +C? 1p

Deci: det(4% + 504 + 1986 - I,,) = det(B? + C?) = det((B + iC)(B — iC)) =
= det((B +iC)(B+1C)) = det(B +iC) - det(B + 1C) = det(B + iC) - det(B + 1C) =
=[det(B +0C)|% =0 3p

Problema 3
Fie sirul (x,) _ definitprin x, > 0 si X, = /X, +1-1 VneN, nxL1.
a) Sa se arate cd sirul (X, ) , este convergent.

b) Calculati limx, si limnx..

Solutie:
a) X, = S
"1 X +1
Se arata prin inductie ¢d X, >0, ¥n>1, deci (X,) marginit inferiorde 0 ............... 1p
Avem Jnit — 1 <1, deci (x,) descrescdtor . 1p
X, 1+ a/xn +1
= (x,) convergent 1p

b) Fie I = limx,, | € R. Prin trecere la limita in relatia de recurenta avem

| = J1+1-1 = 1+1=~1+1 e, 1p
(141" =(141) =0 = 1(14+1) =0 = 1 =0 oo, Ip
limnx, = lim - Cesaro-Stolz “mn+—1—n M2 = 0o 2p
n—ow n%wi e n%wi_i n—oo ’Xn +l
Xn Xn+1 Xn
Problema 4
Fie functia ffRR,fFO)=Vx3+3x2+2x+1 -V —x+1 . Sa se calculeze limita

n—oo

Iim( f()+f(2)+..+f (n)Jn

n
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Solutie:
FU)+F(2)+ F(3) 4.t F(N) =N 4302420 41-1 oo 3p
i ( f)+f(2)+...+f (n)Jn _ Iim[i/n3+3n2 +2n+1—1J -
rl]m n n—ow N | 2p
3nd 2 — " im (33 +3n2+2n+1-(n+
:Iim[1+\/rl +3n +2nn+1 (n+1)J =e"|%( e 1))=e°:1 ............................. 2p



