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Clasa a XI-a - Barem de corectare

1. S& se arate ci
A-(A-B)-B=B-(A—-B)-A,

pentru orice matrice patratica de ordin 2 cu urme egale.

Solutie.
Fie t urma matricelor A si B. Avem:
A2 —tAFdetA Ty = Og oo 1p
B2 —tB4detB - Iy = Og. ..o 1p
Atunci
A’B — BA? = (tA —detA - I)B — B(tA — detA - ;) =
=tAB —detA- B —tBA+detA- B = .. o 1p
= AB — BA) o 1p
si
AB? — B2A =1(AB — BA) . oo 1p
Rezulta: A’B — BA? = AB? — B%2A de unde
A2B — AB? = BAZ — B2 A 1p
adica

A(A=B)B = B(A = BYAr. oo 1p
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Clasa a XI-a - Barem de corectare

2. Si se determine functiile f : R?> — R care, pentru m,n numere naturale date,

indeplinesc conditiile:

a) f(1,1) =m+n;
b)f(z,y + z) = f(x,y) + nz, oricare ar fi z, y, z € R;
¢) fly+ z,x) = f(y,x) + mz, oricare ar fi z, y, z € R;

Solutie.
Pentrux =l,y=1siz=x—1,dinb)avem ............... . ... iiiiiia.. 1.5p
fLx)=f(L)4+nzx—1)=m+4+nz, Ve ER ... 1p
Pentrux =y, y=1siz=x—1,dinc)avem:................coiiiiiiiiii ... 1.5p
flz,y)=f(L,y)+mx—1)=m+ny+me—m=mx+ny, Ve,yc R......... 1,5p

S& arditam ca f(x,y) = ma + ny verificd conditiile a), b), c).

A) f(L 1) = Mmoo 0.5p
b) f(z,y+2) =mx+n(y+2) =mz+ny+nz= f(x,y) +nz, Vo, y, z€ R....0.5p
¢) fly+ z,2) =m(y+ 2) + nx = my + me +mz = f(y,x) + mz,Ve, y, z€ R...0.5p
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Clasa a XI-a - Barem de corectare

3. Fie sirul (a,)n>1 de numere reale nenule definit prin a; = % si ﬁ — i =3(n+
1)(n + 2), oricare ar fi n > 1. Sa se arate ca:
a1y + agas + ... + aplpyz < ﬁ
Solutie.
Avem:

1 (1 1 1 1 11 1
m—(m—a)—i—(a—m)—l—...%-(g—a)—l-a— ........................... 1p
=3[(n+1)(n+2)+nn+1)+...+2-3+1-2]
= Si(k/‘ +1)(k+2)=3- E zn:[(k: +1D)(E+2)(k+3)—k(E+1D)(E+2)]..cc...... 1p

k=1 3o
= (M A L) (N A 2) (N ) e 1p
de unde Ap4+1 = m, n = O, ]_,27 .......................................... 1p
Atunm
1
QROEL3 = ) T o T et et e 1
; R Zk:k:Jr Dk+2)(k+3)k+4)(k+5) P

- 1
1
= e 1
52 k+1 k+4) T DT P

v 1 1
=3 12_3.4.5> (n+1)(n+2)...(n+5) < 5120 = GO0 * "ttt 1p



