BAREM clasa a Xl a

21 februarie 2016
Subiectul |
Fie A = (aij)lsi'an $| Sl = 2?21 aii, 52 = Z?:l A2jy e Sn = 2?21 QAni, SZ{ = ?21 i1,
S = e Qinyeers S = Diliq Gigpeeeeeseueseentntsesteieses et sttt b ettt bbbttt s 2p

Cum Sy + Sy + - +Sy =S| +Sh+-+S,si Sy +Sy+ Sy =0,iarS; +Sh+-+5, <0
S8 4S84+ +S, =0=5]+S,++S},

Cum S = 0,Vk = 1,1 => S; = 0. ANAIOE St = Do 3p
Deci S =S, =--=§5,=0.

Atunci detA = 0! (pentru cd, de exemplu, se aduna la prima coloana restul coloanelor)........ 2p

Subiectul 1l

bll b12

a1 Q12\, , _ s
), B = <b21 bzz)' Se verifica prin calcul. ......occoeeiiiiiiiie e, 1p

3 A= (a21 25Y)
b) Din Tr(AB) = Tr(BA) = Tr(AB — BA) = 0.
Atunci din Teorema Cayley-Hamilton = (AB — BA)? + det(AB — BA)I, = 0,

= —(AB — BA)? = det(AB — BA) Ly ssesasnssssnsnnns 2p
Atunci det(AB + BA)I, + det(AB — BA)I, = (det(AB + BA) + det(AB — BA))I, =

2(det(AB) + det(BA) )l = 4 AEt(AB)[yucuuueeereeercsccsisssisisssssssssssss s sssons 2p
Atunci Tr(det(AB + BA)I, — (AB — BA)?) = Tr(4 det(AB)I}) i 8..eeeeeeeveerreerene, 2p

Subiectul Il

a) Daci (a,) = convergent = lim a, = € R. Dinipotezirezultd [ =12 —-8l+18= [, =

n—oo

35 Ly =6 S L E {3, 6]ttt s 1p
Presupunem prin reducere la absurd ca a,4+; # a, Vn € N.

Atunci apyq —an = arzl —8a, — arzl—l +8ap_1 = (an — ap-1)(@n + an—1) — 8(ay —ap1) =
= (A = A1) (A F B = 8 e ns 1p

= |laps1 — anl = lay — an_qllay, + ay_1 — 8| (convergent la 4 pt a,, - 6 saula 2 pt a,, =
3)=3AngENaiVn >npgavem |a, + ap_1 — 8] > 1,5u i, 1p



Atunci |any1 — anl = lan — an_sllay + an_g — 8l > 1,5lan — ay_q| > 1,5%|lan_1 — a5l >
e > 150 @041 = G |eeeeeeereee et 1p

Deci |apiq — anl > 1,5" ™| aygs1 — Gnol V1 > 1y

Prin trecere la limitda = 0 > oo fals. 3p e Naia,,; =a, = alz,Jr1 —8apy +18 = azz, —

8a, + 18 = ayi; = Apyq = Apy1 = Ay YN = P (PriniNAUCtie) ..o 1p

b) Daca a, = convergent = conforma)3dp € Naia,.1 =a, Vn=p.
Dacd ap =k =>a, =kVn2p=>0a, >k =>Kk€E{3,6} i 1p
1) k=3=a,=3=a,_;—-8a,.1+18=3=a,_,—-8a, ;+15=0

A= 4=>ap1€dacaap1—5:a 8ap2+18—5:a —8a, ,+13=0
culd = 12a,_, € R\Q

2) k=6=>a,=6=>a;_,—8a, 1 +18=6>a5;—8a,_;1+12=0
A=64—48=16= a, ; €{2,6)
ap-1=2=0a2 ,—8a, ,+16=0>a, ,=4=>a5_3—-8a, 3+14=0
>A=8=a,3¢Q
Plecam de la {2,3,4,5 sau 6} = deci se poate ajunge la a, € {3,6}.........cccceuevernnnn. 1p

Subiectul |

Obs. ca x, = [[;-1 <k+1/1 +%— 1) S 0ttt et ettt r bt sera s et sas st aeserens 1p

1
k+1 1 T4tk k2+k+1 _ k1 1 1
Avem J(1+E)-1-1- B Bt rre N EE IR R 3p
ort

n k+1 l_ 1 .i.i. . 1 = 1
k:1< ’1 + k > < Hk 1k(k+1) 1 2 23 34 TL(Tl+1) (n!)z(n+1) ....................................... Zp

Deci avem inegalitatea 0 < x, < = 1M X, = 0. e 1p

(nH2(n+1) n—oo



