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ClasaaXl-a

1. FieA, B, Al M,(2) s multimeaM={ki Z/ (A+KB)™ My(Z)}. Se se arate ca

cardinalul M* 2006.
Prof. Gabriel Constantin, Roman

Solutie:
Pt. X, X1 M,(Z)b det x=+1 b det (A+KB)=+1 2p.
det(A+KB)=K°det B + aK + det A=f (k)
daca$ ki, K, ks, ks ai. (A+K; B)'T My(2), i=14 atunci f(ky), f(k), f(ks), f(ks), f(O) {3 b f
iavaloarea 1 sau —1 pentru 3 valori distinctep f= constant 3p.P $ o infinitate de valori K
pentru care (A+KB)™ 1 M,(Z)P cardinalul M 2006 2p.

Nota! Pentru demonstatie pentru A s B particulare. 2p.



2. Fie Al M4(R) inversabilaa.i. trA=trA*=0.
Sasearate cadet(A+A™)=det A + det A
Prof. Marian Ursarescu, Roman

Solutie: det(A-+A )=det(A"(A%5))=det A™ det(A2+I3)=%i;|3) 1)
Fie p(x)=x>—trA x*+ trA* x —det A
trA=0 trAA=% ((tr A)>—tr A%)=0b pa(X)=x>—det A au vdorile proprii | 1,1 5, | 5. Fie
f(x)=x* + 1. 1p.
det (A%+13)=det f(A)=f(l 1) f(l 2) (I 3)= (I °+1) (I °+1) (I 5°+1) 1p.
Pa(X)= (X-I 1) (X-1 2) (X-I 3)
piX)= (il 1) (i-1 2) (i-l 3)
P.i(X)= (-i-I 1) (-i-1 o) (-I-1 3) 2p.
Pa(i) Pa-)= (%1 ) (i*1 2) (i*1 %)= (1H 1) (1+ ) (14 &)
det (A%+15)=(-i - det A) (i - det A)=-(i + det A) (i — detA)=-(i%- (detA))= 1+ (detA)? (2) 1p.

2
Din(1) s (2)b det (A+AD=2" A" —qet A + L b det (A+AY)=det A + det AT 1p.
det A det A



3. Fesdirurile (a,)s0, (B,) o, (o) o definitaastfel: &, by, co>0 s

\/an+1 + an+1bn + \/an+1 + an+1Cn = \/bn + ann + \/an+1 + an+1bn

\/bn+1 + bn+1Cn + \/bn+1 + bn+1an = \/Cn + Cnan +\/an + anCn

\/Cn+1 + Cn+1an + \/Cn+1 + Cn+1bn = \/an + anbn + \/bn + bn an

Sasearate ca:

arct + arctqg. /b, + arctg./c
ima: limbr= lime=tg? 209(% * @00, * 300G

prof. Gabriel Necula, Plopeni

Solutie: Prininductie dupan? 1, din conditia de existenta asupra primului radical, in fiecare
relatie b a20,b:30, c:20," nl N". Pentru orice an, bn, G2 0 exista Xn, Yo, Zal [O, %) ai.

tg Xn=+/a, , g Yn=4/b, , 19 z=\/c, 3p.

Din prima relatie se obtine

VIO X1 +10°X,t0°Y, + 197X, +10°X,,10°Z, =19°Y, +19°Y,19°Z, +./19°Z, +19°Z,g°y, P

1 1 1 1 y +2
P tgx + =gz +19Zz de undetg x,.;=tg 2~ .
g n+l( cosy, COSZn) gz, cosz, g Zn cosy, 0 Xn+1=10 2
Andogtgy,,=tg 2> sitgz,,=tg "%
+Z Z +X +7
Rezulta X,4,= Yo =y Ve =— 2 LNV AES 2 2 ; (1)

Adunand Xqs 1Y ne 1+Z e 1= Xaty itz " Nl N de unde
XntY ntZn= XotYotzo=al R," nl N 2p.
Inlocuind in (1) se obtin relatiile:

a 1
Xmi=5 2%

a 1 no7
Yn+1=5' Eyn nl N

a
Ty h

: : _a 1, 1n

Pentru sirul x, se obtine Xn—E[l- (- E) 1+ (- E) X, 1p.

- . 2 — $2 P . —
Atunci lima=limtg” X,= tg 3 lima,=tg

XY *7% , arctg,/a, +arctg,/b, +arctg,/c,
3

Anaog pentruy, si z,. 1p.



