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Profiluluman
Faza locala, 5 martie 2016

Clasa a XllI-a

Subiectul 1 (7 p)

3* 0 0
Se consideramatriceleG(x) = 0 1 0/, undex €R
0 x 1

a) SasearatecaG"(x) = G(nx),x € R,oricare ar fin € N¥;
b)  Sa se calculezedeterminantulmatricei: G(0) + G(1) + G(2) + -+ + G(2016)

Subiectul 2 (7 p)

Se considera multimea:

G = {(Bab 2) | a,b € Q) € My(Q).

a) Sa se aratecapentruoricarematrice 4, B € G are loc egalitatea A B = B - 4;
b) Sa se determine matriceaEeG pentru care E - (é i) = [,.

Subiectul 3 (7 p)

a b c¢
c a b
b ¢ a

Se considera determinantul A= ,unde a,b,c € R.

Sa se arate ca A= %(a +b+c)((a—b)2+ (b—c)?+ (c —a)?).
Subiectul 4 (7 p)

x+ay+2z=1
Se considerdsistemul{ x + (2a—1)y+3z=1,a € R
x+ay+(a—3)z=1

1 a 2
cumatricea sistemuluid =1 2a-1 3 .
1 a a—3

a) Sa se rezolveecuatiadet(4) = 0;
b) Sa se rezolvesistemulpentrua = 0.
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Barem de corectare

3* 0 0\ /3* 0 0 32 0 0
1. a) G(x)-G(x)=<0 1 0)-(0 1 0)=(0 1 0)(2p)
0 x 1 0 x 1 0 2x 1

Presupunem P(k): G(x)* = G(xk),V k € N, adevirati.
Demonstram P(k + 1): G (x)* = G[x(k + 1)], adevirata:
3k 0 0\ /3% 0 0 3x(k+1) 0 0
G(x)"-G(x)=<o 1 o)-(o 1 o>= 0 1 0 |(2p)
0 xk 1 0 x 1 0 x(k+1) 1

rezultiP(n): G(x)™ = G(nk),¥v n € N, adevarata.

30 4+ 31 ... 4 32016 0 0
b)G(0)+ G(1) + -+ G(2016) = 0 14+14--+1 0 (2p)
0 1+2+-42016 1+1+-+1
32017 _q
2 0 0 32017 _q )
detA = 0 2017 0 |~ -2017° (2p)
0 1008-2017 2017
ac + 3bd ad + bc ac + 3bd ad + bc
2. a)A-B= (3(ad +bc) ac+ 3bd) /(2p); B4 = (3(ad +bc) ac+ 3bd) /(2p)

DGy o) 6 D70 Dolite ava) =6 1) am apoiavem: {(Z15 71 oa-

1 2
-1 b ="L(p);

a b c a+b+c b+a+c c+b+a 1 1 1
3. A=|c a b|= c a b =(a+b+c)|c a b|=
b ¢ a b c a b ¢ a

=(a+ b+ c)(a®+ b%+ c? —ab —ac — bc) (3p)

=X(a+Db+c)(a®—2ab+b? +a? — 2ac + ¢ + b% — 2bc + c?)
2

= %(a +b+0)((a—b)?+ (b—0)?+ (c—a)?).(4p)

1 a 2
4. a)|1 2a—-1 3 |=0®a?—-6a+5=0;a,=1sia, =5(3p)
1 a a—3
1 0 2 A A A
b)A=|1 -1 3[=5#0@2p)=>x=7=1Ly="=0z===0(4p).
1 0 -3
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