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kx
n ==
1. Fie numdrul real a e (0,+00)\{1}. Aratati ca lim | lim E-Zan =1.
Xx—>0| n—>o| N | 75

Dan Ion, Braila

Solufie.
nx

n kx X 2X nx X n X X

= - = = an -1 “la¥-1

a"=a"+a" +..+a" =a"| — =AM | e 3p
k= an -1 an —1

X
.1 Yla'-1 n n 1 a*-1
lim=a"| = — |=lim=-(a"-1)- 01— —=—.2 = 3p
n—o n—o Xx Ina x
an-1 an-1

.1 a*-1 Ina
li . = a5 P Ip
x0[na X Ina

2. Se considera matricca AeM, (]R) cu TI’(A) =1 si det(A) =2. Demonstrati ca:

det (A p|2)+det(A2—qI2)+det(A3—tI2)227f1, pentru orice P, ¢, t e R.

Nicolae Stanica, Braila
Solutie.
Fie f,(x)=det(A—xl,)=x*—x+2 polinomul caracteristic al matricei A .......................... 1p
Din C-H avem A’ —A+2l,=0,= A’ —ql, =A—(q+2)l, si A°—tl, =—(A-(-t—-2)1,)..2p
det (A= Pl )= (D)= P2 = P42 i 1p

det(Az—qlz)zf(q+2):(q+2)2—(q+2)+2 .......................................................... Ip
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det( A®—tl, )= f (—t—=2)=(t+2)" —(—t=2)+ 2 oocioiooioeocicceeeeceee e, Ip

2 2 2
det(A- pl2)+det(A2—qI2)+det(A3—tI2):(p—%] +(q+§j +[t+§] +%2é.......1p

3.Fie o eN, a>3. Se consideri sirul de numere reale (a,) . cu proprietatile
a,€(01)sia,=a,-a’, vneN.
a) Ardtati ca sirul (a, ) . este convergent si are limita 0.

b) Determinati SeN, 22 astfel incat sirul (b, )neN, dat prin b, :%-an, vneN si fie

convergent si sd aiba limita in (O, +oo).

Marius Damian, Braila

Solutie.

a) Prin inductie dupd n= a, €(0,1), VneN, deci sirul este marginit. ........................ 1p
Pe de alta parte, a,,, —a, =—a; <0, VneN, adica sirul este strict descrescator. ............. Ip
Deci (an )neN este convergent si are limita in [0,1). Trecand la limita in relatia de recurenta,
obtinem nILer B, =0 Ip

b) Folosind criteriul Cesaro-Stolz, avem:

B B B
. . An n+l1-a/n . 1 a ..a
I =limb = lim == lim ————— = lim st Y Ip
N—-+o0 N—-+oo n—-+oo 1 1 n—-+oo ﬂy(n +1)/3—1 R B nﬁ,l an — an+1
an a‘n+1 an
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i 1 a’(1-a:) i In? 1-a"*
e f/(n+1)ﬁ_l+...+ﬁnﬂ’l ay e f/(n+1)ﬁ_1+...+W f/nﬂ-l-aﬁ“z
a-2
Vi &
— lim - (1-ae)- e, 2p
(1) L+ «ﬁ/nﬂ’l-(%-an)

Blpp1 a=pl

n?-

= lim 1 -(1—a,'j“1)-n Ao ! — | €(0,+0).
A (n+1) T («'B/ﬁ-an)
. .. w 1 1
a—[—-1=0, adica f=a—1si maimult | = s=>17" = == Ip
“ a-1 Ja-1
-1 1 1
4. Calculati suma elementelor matricei A", unde A=| 1 -1 1 |, unde neN¥*,
1 1 -1
Narcis Gabriel Turcu, G.M.
Solutie.
-2 1 1 -2 1 1
FieB=A—lg=l 1 -2 1 |= A=lg+| 1 -2 1 |, Ip
1 1 -2 1 1 =2
Cum Blg=13B=B= A" = "—cll;+CiB+C2B? ngn
3=13B=B=A"=(I3+B) =Cjl3+C;;B+CiB“+..+CB" ..................... Ip

2 1 1)-2 1 1) (6 -3 -3
B2=|1 -2 1|1 -2 1|=[-3 6 -3|=-3B=BX=(-3)"B, vkeN".1p
1 1 2)l1 1 -2) (-3 -3 6

8 a a3
A" =Cll3+CiB+C2(-3)B+..+C (-3)"'B=|a, a5 ag b
a7 ag &g
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8y =ag =ag =Cp +(-2)Ch +(-2)C2 (-3) +..+(-2)C (-3)" " =
:c,?—‘—gc,?f—g(c,?+c,%(—3)+c§(—3)2+...+c,2‘ (-3)")-

Z%Cg +§(1—3)n _ %(1+2(_2)n): %(1_(_2)n+1)

ay=ag=a,=ag=a; =ag =CL+C2(-3)+..+C]) (—3)n_1:

:—igc,?+i3(cr?+cﬁ (-3)+ CR (-3 4t CR (3 ) = e Ip
1o 1

-3 303" =52

1-(=2)" 1-(=2)"  1-(=2)

A" :% 1-(=2)"  1=(=2)" 1=(2)" | Ip
1-(-2)" 1-(-2 1-(2™
Rezulta cd s, =3,Vne N e, Ip
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