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SUBIECTUL 1
(1 2 :ﬂ
Fie A= 0 0 -2|eM;(R).
Ll 0 1J
a) Rezolvati, In multimea numerelor reale, ecuatia det( A+ x- |3) =0.

b) Demonstrati ca det( A+1;)-det(A+2l;)-det(A+3l;)- ...-det (A+2024l,) este divizibil cu
2025! (S-anotatcu n!'=1-2-...-n).
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Solutie
a) det(A+xly)= ( 2)(X+2) ; radacinile ecuatiei apartin {i\/z,—Z} ............................. 3p
o 2024 2024
b) produsul ( ~2)(k+2)=3-4-..-2026- ] [ (k* ~2) =2025!1013-m | 2025! .....oov.eo. 4p

k=1
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SUBIECTUL 2

Fie A, BeM,(C) pentrucare A(A+B)B=B(A+B)A.
a) Dacd Tr(A+B) =0, aratati ca AB=BA.

b) Raméne valabila concluzia de la a) daca Tr(A+B) =07
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Solutie

a) A(A+B)B=B(A+B)A A’B—BA? = B’A- AB’

AZ—(TrA)-A+(detA)- I, =0, = A’B—BA? =(TrA)-(AB - BA)
2_(TrB)-B+(detB)-1, =0, = B2A— AB? =(TrB)-(BA— AB)

Deci (TrA)-(AB—BA)=—(TrB)-(BA— AB) = (TrA+TrB)-(BA— AB)

Tr(A+B)# 0= TrA+TrB#0=>AB—BA=0, = AB=BA ............ccccoeerrrrrmrirrrnnn 5p
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b) NU! De exemplu A= s BT 2p
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SUBIECTUL 3

o 1 ¢ ax <
Fie sirul (x,) , < Rcu proprietatea cd X, <X, + W, Vn e N". Si se arate ca:
n+1

a) dacd (x,) , este marginit superior, atunci (x,) , este convergent,

b) daca (x,) , nu este marginit superior, atunci lim x, =+

n—oo

Nelu Chichirim

1 1 1 1
a =—+—+.. +—rezu1taX +a,<X.,t+a

n n+1 2 1 n 2 2 n+1 n+1?
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a) Cum (an )n convergent (monoton §i marginit) = (yn )n convergent= (Xn )n convergent................ 2p
b) (yn )n crescator = ( Y, )n are limita reald sau are limita +co
Presupunem ¢i Y, = Le R=(y, ), convergent=>(x,) convergent=>(X,) mirginit, contradictie=> Yy, —> +o0

CUM (@), CONVEIGENT=S X, —> 00 ...oviiiictiitiet et e 3p

SUBIECTUL 4
1+n-a’

n-a

n

Fie (a,) , un sir de numere reale definit astfel: a, >0 si &, = , Vne N*,

< < C a
a) Sasearateca lima, =+ si Ilm\/l”_:\/Z.
nn

n—o n—oo

< o Inn & 101
b) S searate ca lim—- > —==.
e nog A, 2

Catalin Zirna
Solutie

a) Prin inductic avem a, >0, (V)n>1

—a = 1 >0, (V) n>1— (an )n strict crescator

" na,

Presupunem ca (&, ) marginit superior=>(3)M >0 astfel incata, <M, (V)n=1=

a

n+1

1 .
, (V) n>1l= a  —a > ﬁ(lﬁ-%-ﬁ- +£) — +o0 contradictie, deci (&, ) crescator si
n

a,,—a,>
n

NEMArINIt SUPETION => @, —> 00 11ttt ittt eit e et et ee eet et e e ea e ee e e sea et e e eaa e tee et aaeaesea e ee 4p

2 2 2
a a, .o a . —a a.,—aja,.,+a
L_ =, [— siaplicim teorema Stolz-Casaro => nil__n —( ntl ”)( ntl “)
\Inn In(
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Deci lim—" = =lim| 2+— [=2=lim—= =2 e, 1p
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b) = si se arata ca o — 400 , strict crescator si aplicim teorema Stolz-Casaro
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Orice rezolvare diferitd de cea din barem se va nota corespunzdtor .
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