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Clasa a Xl-a

Barem de corectare

Problema 1
Sirul(x,,) n>1 se mai poate scrie
X, =3
Xo— X415
X3= Xot+7
Xp= Xp_qt2n+l

+

X, =3+5+7+. . +2n+1=27_, (2k + 1)=n(n+2), n>1  (2p)

o 1 an 1 yn 1,1
Atunci 2,1 ng_i_ 1'=1{21'— 1]{21'+1]_ =1, (21'—1
2i+ 1)_ (1 2n+1j_
_l( ] >1 5
_2 2n+1 _211+1 - ( p)
Avem: limn(ln 2 + In —) lim,, ., In (——)"= (1p)
n—oo Zn+1
{2n+1]— 1
_ . i 1 —(zn+1) _= __E
=In lim.,, _, ., (1 — 1) =lne == ; (2p)
Problema 2

; 5 — 2 2 2 2 2 2
Se considerd a,, = \./xl — XX + x5 + \fxz — X3X3 t X3+t \/xﬂ — XpX; + X7, 023

Cum \/xz —xy+ }JESJ (x + v)2=x+y, ¥V x,y>0=>  (2p)

=>0<@,<X; + X, + X, +xg+ -+ x, Fx;, =20, +x, +--+x,) (2p)
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Atunci OSa—n = 2yttt ) (2p)
n n
c.s5tol=z
cum limx, =0 ——lim,_ 222" _ g (1p)=lim, ., = =0 (Ip)
n—so0 n
Problema 3

a) Demonstrarea relatiei (2p)
b) Relatia A(A+B)B=B(A+B)A <=>A?B + AB? = BA?* + B*A. (1p)
Din punctual a)

A? =Tr(A)A—det(A)l, _  A*B =Tr(A)AB — det(4)B

B2 = Tr(B)B — det(B),"™ ™ AB% = Tr(B)AB — det(B)4 P

avem: {

Prin adunarea relatiilor se obtine:
A*B+ AB? = Tr(A)AB — det(4) B + +Tr(B)AB — det(B)A=[Tr(A)+Tr(B)]AB-det(A)B-
det(B)A=-det(A)B-det(B)A (*)  (1p)

Analog BAZ 4+ B2A = [Tr(A4) + Tr(B)] — det(A) B — det(B) A = — det(4) B — det(B)A
(**) (1p)
Din(*)(**) => A(A+B)B=B(A+B)A (1p)

Problema 4
Fie p(x)=det(A+xB)=ax? + bx + ¢, abc € Q

Din p(x@): det(A+\f§B)=0 si p(v@)=3a+v(§b+c => 3a+c+V/3b=0, abc € Q=>

=>b=0 si c=-3a (2p)

Avem p(x)=ax?-3a. Cum p(0)=det(A)=-3 si p(0)=-3a => a=1 deci p(x)=x2-3  (2p)

Fie £ o radacina cubica a unitatii, e£1.

(A+eB)(A+EB)=A% + EAB + EBA+ ¢EB* = A + B?+ (¢ + §)AB = A> + B> — AB. (2p)
det(4% + B? — AB)=det[(A+¢B)(A+EZB)]=det(A+eB)det(A+EB)=p(c)p(E)=

=2 —3)(E% —3)=(e? — 3)(e-3)=e®* — 3?2 — 3+ 9=

=£? — 3(%+e)+9=1+3+9=13=>det(4* + B> — AB)=13 (1p)
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Nota: a) Fiecare corector acordd un numar intreg de puncte.
b) Orice alta rezolvare corecta se puncteaza corespunzator.
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