OLIMPIADA DE MATEMATICA
ETAPA LOCALA - 21.02.2016

CLASAAXI-A
SOLUTII SI BAREME
Subiectul 1.
-5 7 1
Determinati matricea Ae M,(C),dacd A*=| 1 -5 7 |.
7 1 -5
G.M. 12/2015
Solurie:
Scrie relatia A-A"=A"-A=1,,det A=0,iar A™ = L A (1p).
det A
1 2 3
Justificd A*inversabild, det A* =324, si calculeaza inversa sa (A*)_1 :% 31 2. (3p)
2 31
ATatd €8 A= (dEEA)- (A%) ™ oo (1p).
Aratd det A*=(det A) |, det A=218 .oovvvierrveecriecieeiesiss s (1p).
1 2 3
FINAHZArE A= 3 1 2 | oot te e raenre e (1p).
2 31
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Problema 2.

l+ka ka

Se considerd matricea X (a)=
a l+a

j, aeC* ke N *. S3 se calculeze (X (a))n ,neN?*

prof. Dicu Florentina, Rm. Valcea

Solurie:

: l1+ka ka k k N
Scrie X(a)= W lea =1,+aA A= ) 1,keN .................................................. (1p).

k k
Calculeaza A” = (k +1)(1 J =(k +1)A, iar apoi

X(a)-X(b)=1, +aA+bA+(k +1)abA= X((k +1jab+a+b)

1 1 1
X(a) X(b): X((k +1{a+m](b +mj —mj ....................................... (Sp)
. SR U PP far L) 1
Deci (X(a)) _x[(k+1)(a+k+lj |HJ,(x(a)) x[(k+1) (a+k+lj k+J ......... (1p).
o[ Ges (s L) L
(X(a)) _x{(k+1) (a+k+lj k+J .................................................................................. (1p).
Finalizare inductie MateMAtiCA ...........cocuiuiriiieieierie bbb (1p).
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Problema 3.

Fie sirul de numere reale (x,) _ definit prin

X =0
x, =1+sin(x _, -1),(V)n>1
Studiati convergenta sirului si apoi determinati limita sa.

——
Solugie:

CUM X, =1 =SIN(X, 3 —1), (F)N 2L (1p).
Dacid notim a, = x, —1,(V)n>1, atunci a, =sina,_,,(V)N 1. oo, (1p).
Deoarece a, =—1, deducem cd @, <0, (V)N 21 ..o (1p)
(a, )nZO (el & (e (o) OO PP PR OUT PRV PPRTRTON (1p).
Deci convergent si exista limita sa Lm A, =3,8ER (1p).
REZUME B=SINE, | oo (1p).
Deci a=0,iar Lm X = L et (1p).
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Problema 4.

. .1+ cos xcos2xcos4x...cos 2" x
Sa se calculeze lim

X—>m (X —_ 72-)2
prof. Dicu Florentina, Rm. Valcea
Solurie:
.1+ 0s X C0S 2X €0S 4X...c0S 2" X . : 0
lim 5 se gaseste 1n cazul de nedetreminare — ........... (1p).
X—>7 (X — 72-)

1—cos y cos 2y cos YX...cos 2"

Se face substitutia Yy =X—,y — 0 si limita devine lim 5 y ..(1p).

y—0 Yy

La numarator facem artificiu de calcul:

lim 1—-cos ycos 2y cos yx...cos 2"y lim 1—-C0s Yy +COS y —COS Yy COS 2y COS YX...C0S 2"y

y—0 y2 y—0 y2
] ) ) (2p).
Iirn1—cosy+Iim oS y(1— cos 2y cos yX...CoSs 2 y) _ZI 1- cosZ 1-cos2’y _
y—0 y2 y—0 y2 k=0 V0
n k-1 sn2 k-1 2k-2,,2 n 2k-2,,2 n
=i 2sin"277y ZI 282 Y 2V oy limZ Y =222Z<H)= ............. 2p).
k=07 ko V70 (Zk_l y) y ko V0 Y k=0
1 22n+2 _1 22n+2 _1
== 2% = T T TSRS 1p).
327 =" = s (1p)
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