Barem clasa a XlI-a

(OLM 2024-etapa locala)
Problema 1. (7 puncte)

Descompunand determinantul dupa linia intai, avem

3 4 00..0
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Ap=TAp 1 =40 3 7 4. | coereerrererrereremiieinteiiie s e e e bbb e e (1p)
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Ay=7A,  —12A, ,,n € N,n >
B et eeeeeeeesene e e ee et et a a2 e s et e oA ettt s e e et ee et s e eeesee e eeesee s eeseeeree e (1p)
Ecuatia caracteristica atasata recurentei este 72 — 7r + 12 = 0 cu solutiile 77 = 35i7) = 4rvvercerereeeeeeeeeeeeeene (1p)
Atunci A, = ci1* + ¢t = ¢14™ + ¢,3™, unde ¢4, ¢y se determina din conditiile iNitiale.......cveveerrereieeeriere s (1p)
Pentrum = 1 aVem A= 4C1 305 D401 30 T 7ttt e e (1p)
Pentrun = 2avem Ay = 16C1 + 9C5 = 16C1 F 9C5 = 37ttt e (1p)
Obtinem ¢c; = 4sicy = =3, deunde Ay= 4" — 3T st (1p)
Problema Il. (7 puncte)
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MatriceaAsescric A =213+ B, unde B = [ 0 0 0 | oooioieieiereeee ettt st (1p)
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ODBSEIVAM CA B™ = B, VT 2 Lottt ettt ettt b e s b s et e ese e b e e s e e eseeseeseeseseeseese st essensessenseneeseas (1p)
Atunci A" = (B + 2I3)" = B + CLB™ 1215 4+ CZB™ 22215 + 4 2™ 5= oo (1p)
=B+ 2CiB+ -+ CP 12" IB 4+ 2"y = (1 +2CE + -+ CFI2M DB + 2™ =, (1p)
3n 3N _n 3n_9n
=((1+2)"=2MB+2";=(3"—2")B + 2n13=< 0 2n 0 > ............................................. (1p)
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Problema I11. (7 puncte)
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Din inegalitatea mediilor se obtine x,, = T” > 3/X, - X, v 3= X, 23, (2p)
n
27 27 -x°
De asemenea, 3(X,,,—X,)=—5—X =——5=<0= X, —% <0,YNeN,N>2 ... (2p)
Xn Xn
Asadar sirul este descrescator si marginit inferior adica este un Sir CONVErZeNt........ovververierrereenienreseenieseens (1p)
Prin trecerea la limité in relatia de recurentd se obtine lim X, =3.................... i, (2p)
nN—oo
Problema IV. (7 puncte)
i X292 _sin% x i (x=sinX) (X% + X*% sin X +--- +sin* x)
Avem XIL];I Ve = XILYJ Ve SR UUSRRRRRRN (7 1) |
_(x=sinx)( x®®  x®?sinx sin®x) . x-sinx(, sinx sin’x sin®® x . (x=sinx)
= LI_T)T;)I N (Xzoza + 52028 oot 5 2028 = LI_TI)I N 1+ X + N oot 52028 22024'&3 N -+ (2P)



(x—sinx)

Notam | = Iirrg 5 . Daca facem substitutia X =3y, obtinem:
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I:Iim3y 5|r;3y:“m3y 3S|nyt4sm y:Iim (y ! y)+i"msm3y:1 +i’
y-0 27y y-0 27y y-0 27y 27 y->0  y 9 27
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, prin urmare limita ceruta este 2024 5 =
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