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ETAPA JUDETEANA
MATEMATICA -BAREM

Problema I (10 puncte)

x 2y
Se considerd multimea M = {A(x, y) = <5_y X ) | x,y € Z, x*> —5y* = 1}
2
a) Aratati ca daca A,B € M atunci A-B € M,

b) Calculati A", unde n € N*.

Solutie
x 2y
a) FieA BEM,A(x,y) = (5_3/ . ), x?2—5y% =1si
2
z 2t
B(z,t) =5t . | z2—5t2=1,x,y,z,t €L
2
x 2y\[/z 2t xz + 5yt 2(xt + yz) m 2n
. = 5 = =
o -suo- (3 3)(E 0)- ()2 )
undem=xz+5ytsin=xt+yz, mmneZ pentruoricex,y,z,t € L............. (1p)
m?—-5n’ =1 (xz+5yt)> —5(xt+yz)’ =1 (x?2-5y?)( z2-5t?) =1
E 171 = 1 — AUBVATAL....eeieiciiceeee et bbbt (1p)
FINAIIZATE ..ottt e 1p)
0 2
b) A(x,y) =xI,+yB,unde B =5 (| 1p)
2
Calculim B? = 51,, B3 = 5B,B* = 5°I,, ..., B?* = 5%],, B?**1 =5kB k € N,........... (1p)

A" =Y Ckxnkykpk = [, (COx"+C2x™"2y? -5+ )+ B - (Clx™ - y+C3x™3y3 -
T S S 2p)

Dar (x + yV5)" = (C,?x”+C%x”"1y\/§ o+ C2x™ 2y -5+ C3x™ 33 - 5\/5 e +
CRY™S ) =00+ V5, Tar (x = YVE)" =06y = VBB v 1p)

= (x+yV5)" ;r(x—y\/?)” si B, (x+y\/§)’;\—/éx—y\/§)” .............................................. (1p)
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Problema a I1-a (10 puncte)

Fie sirul (x,,)ns0 definit prin x,,,; = x, + e™»,unde n €N si x, € R.

U T X
Aritaticd lim = = 1.
n—-oolnn

Solutie

Xpt1 — Xp =€ 1> 0,VNn € N = (X)) 50 SHCE CIESCALOr ..vvvevvevieieiieieriie e 1p)

Presupunem prin R.A ca (x,,) =0 este marginit,deci (x,,),,s0 convergent si lim x,, = [ € R,

n—-co

Trecem la limita in relatia de recurentd [ — [ = e~! = el = 0,fals ,deci presupunerea este

falsd= (x;,),s0 Strict crescator si nemarginit= lim x,; = 00.....ccccccvvriiiiiinciiciene (2 p)
n—>00
. . Xn+1—Xn . e *n . ne~*n
Aplicim Lema Stolz-Cesaro= lim ———— = lim ——= = lim ——x~ =
n-ooo ln(n+1)-Inn  n-oow ln(1+—) n—oo n-ln(1+—)
n n
. ne~*n
lim — = 1M —— (B3 p)
noon(147) nowoetn
n

n+l-n .. Xn+1—Xn 1

Aplicidm iar Lema S.C. im —————— = lim
p n—ooo e¥n+1—e*n nooo e*n(eXn+1=xn—1) xpy1—Xn

_ . 1 .. n
dar x,4; —x, = e >0 = llm—xn=1dEC| llmeTn=1=>

n—ooo eXn-e” n—oo

TIME 2 = Lo eees e e e e e e e eee e (3p)
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