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SUBIECTUL 1

a b
Notam cu X = [ d} a,b,c,d e R, inmultind la stinga si apoi la dreapta ecuatia data obtinem
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succesiv X +2X? =X = X ettt ettt aes 1p
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Obtinem ca X :( ] ................................................................................................................. 2p
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Aratam ca X" :( 1 n], LI TR 1p
nca a
Astfel ecuatia se reduce la @®®® +2a=3 si 2019¢a”® +2C=2021.....ccccecevvrrirrererrrrrcrerererrnnnn, 1p
a=1, solutie unici, pentruci f :R —» R, f(X) = x*" + 2x functia este strict crescitoare........... Ip
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ReEZUItA C=1 S1 X =| |ttt bbbt b e bt sr b et 1p
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SUBIECTUL 2
fnmultind a doua relatie avem A*(A—B)+(A-B)' =0,, A*(A?— AB)+(A-B)' =0,

Dar A> = AB implicd (A—B)' =0,, deCi (A—B) =0, cercoerrrrrrrrrrrnriineinsensseseessesssees 2p
(A—B)(A-B)=0,,A’ +B*~AB—-BA=0,, adici B> = BA ....cc.cceerrrmrrrmrrrmrrrrrirsneernneinnsienenns 2p
Din A*+(A-B) =0, avemcd A’=0, = A’ =0, = AB= A’ = O, .ceecovrrmrrmrrrnrrrnrrnrireennens 2p
Din B2 =BA avemca B =BAB=0,=B>=0,=BA=0, > BA=AB =0, .ooo.ccccoommrrrrrrr.n. 1p
SUBIECTUL 3
Din ipotezd avem ¢d Ve >0,Im=n_ e N astfel INCat K —& < X, <K woovrvvreriniencnneneneeens 2p
Presupunem prin absurdcd agZ = a=p+a,P€Z,d €(01) .cooivieiiiiiiiiiiien e 1p
[x, + p+a]=[x]+p =[x, +@]=[X, N €N" (1) oo 1p
Acumpentru s =a e (0])=3t=n,eN cu k-1<k—a<x <k=[x]=k=1 (2).rrreo.... 1p
Dar k <X, +a <K+a <K+1=>[X +@]=K  (3) o 1p
Din relatiile (1), (2), (3) obtinem k =k —1, deci contradictie, adica in final ae Z ................. 1p
SUBIECTUL 4
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a) a, >n-arct —=«/ﬁ-—nz>liman:+oo ................................................................... 3
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b) Dacd & <0 =5 M-S =00 e 1p
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Daca a >0, putem aplica criteriul Stolz-Cesaro:
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Nota. Orice alta rezolvare corectd primeste punctajul maxim.
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