Barem clasa a Xl-a
(OLM 2018-etapa locala)

Problema I. (7 puncte)

@) Se verifica prin CalCUl dITECL.......uiiiiiiieiie e e et e e e reenrae s (2p)
b) Conform punctului a) obtinem: A(2(log, x2 + 1)(1og, x — 2))=A(14)..ccocvivivereeieiereeene, (1p)
Notim log, x=t, x > 0 si obtinem ecuatia 2t?> —3t — 9 = 0, cu solutiile t,;=3 si t, =_?3, respectiv
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revenind 12 NOTATIC X1 =8 S1 XpT2 2 ciiiiiieiieriisii e sttt ettt sttt eesee st et enbe s besreenreeteas (1p)
C) Se demonstreaza prin iNdUCtie MALEMALICA. ........eeruverreerieereesieeseeeieeseee e eseeseeeeeesreeaseesseesnees (1p)
Aplicand relatia demonstrata si adunand relatiile obtinem:
20 AQ)+A2(1)+..+ AM(1))=A2+22 +..A42)=A(2046) w.oeveeeeeeeeeeeeee e, (1p)
2027 — 1) = 2046, 210, wooooeveeeeeeoeeeeeeeeeeeeeeeeeeseeeeeessseesseees s ee s eeee s eeee s eee e s e eeeeeeeeees (1p)

Problema I1. (7 puncte)
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Q) Apiq — Ap = PPN e P >0, Vn € N*, deci a,, = strict Crescator............c...ccoevue... (2p)

- b .t . —1<‘/§_ﬁ ViV2
T VI3(V3+VI) | VZa(VE+vZ) | V35(V5+V3) Jnm+2)(VnFz+yn) 2\ VI3 = V24

n

V543 ynt2-vn\ _1¢, 1,1 1 1 1, .1 1 \_1 L1 _
55 +"'+,/*n(n+2)>_5(1 G R GtE Bt RA n+2)_2(1+x/5 Nrrsi
1
vm) ............................................................................................................................................. p)
1 1 V2+1 . .
Avemo0 < a, < 5 (1 + ﬁ) =55 < 1, de unde a,, =marginit. Astfel,sirul( a,,) este convergent,
A . 1 1
avand lim,,_,, a,, = > (1 + TE)' ................................................................................................... (1p)
| ; o NG o L
b) lim,,_, (Zan — \/—E) =1, iar lim,_, (Zan — ﬁ) este de tipul 1®°si este egalacue™........... (2p)

Problema I11. (7 puncte)

a) Se verifica prin CalCUl dITECL .......iuiiiiiiiiiii e be e nrae s (3p)
b) Din ecuatia lui Cayley-Hamilton avem ca A* —3A—41, =0, ..cc.cceverrerriririniiene s (1p)
A8 UNAE A% 421, =3( A+ 21, iriiiiciiiiie i s (1p)
AUNCT det( A% +21,) =37 -det (A+21,) wrviiiiiisieinieis s (1p)

Folosind subpunctul @), pentru x=-2, avem c& det(A+21,)=(-2)" ~3(-2)-4=6, deci

det(A2 + 2I2) =54 #0,adica matricea A*+21,este NeSINGUIATA..........cevvrrverieriieiieie e (1p)



Problema IV. (7 puncte)

Dand valori lui n in relatia de recurenta si insumand obtinem
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