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Subiectul I.

Fie G = {A;A,..A,,} © M,(C) asfelincat (G,”) este grup fata de operatia de
inmultire a matricilor.

Arataticd (Xho, Ag)* =nXi_, 4,

Rezolvare :

Din (G,-)= grup in tabla CAYLEY. Pe fiecare linie (coloana) fiecare element apare
o singurd data. (2p)

Asadar: (1p)

A, |44, |A,4, 4,4, 4,4,

A, [AA, | A4, 4,4, |44,

A | A4, | A4, (A4, | 4.4,

A A4 (4,4, 144, 14,4,

Deci adunand elementele tablei pe linii de exemplu se obtine
A1(A1+A2+Aﬂj=z‘ql+xq2+'+xqﬂ
Az(ﬂ1+A2+Aﬂ]=A1+A2+..+Aﬂ

(2p)



A A+ A, 4+ A=A, + A+ . +4,

Se da factor comun la stanga si se tine cont ca ”+” este comutativa. Sumand
relatiile anterioare se obtine:

(A, +A,++A4) =n(A;+ A, + -+ 4,) (2p)
Subiectul Il.
Calculati fx{:';? sinx dx; x > 0
x2+2x+7 (x+1)2+6 sin x
———sinx dx = sinxdx = | ———dx
(x +1)* (x+1)% (x +1)2
1 sin x
+6fmsinxdx= WdI—F
X X
+6J’ (x+1)73 i_ e — sin x p
3 sinx dx = Gt 1) X
x+1)73 x+ 1)
+6(%sinx—f(%) cosxdx)
sin x 2sinx
= mdx—m+2f[x+lj‘3cosxdx=
sin x P 2sinx +2f (x+ 1) P sinx
—dx —— ——— |cosx dx = | ——— dx
(x +1)2 (x+ 1)°3 —2 (x+1)?
2 sin x (x+1)72 (x+1)7%)\ .
_W+2 _—2 cCos X + _—2 SlI]XdI
sin x 2sinx COS X sin x
=j{;c+1jlz dx_{x+1]3 B {x+1]2_f{x+1]3dx
___Esinx . COs X
Deci = (x+1)2 {x+1:lz+c (7p)
Subiectul Ill.

Fie f:[a,b] = R, continua si strict crescitoare (pe [a, b])

1. Ardtati cd daca f(b)<1 = lim, ., f: f(x)dx =0



2. Daca f(b)=1 atunci lim,_.__ f: fr(x)dx =0
1. Avem f(a)< f(x) <f(b) (V) x€ [a,b] = f(a)™ = f(x)" =< f(b)",
(V)x € [a, b],

b
=f(a)"(b—a) = f fr(x)dx < f(b)™(b — a)
(V)x € [a,b] si (V)n € N*

Cum 0 < f(a) <f(b) <1 = lim, _...f"(a) = lim,_., f*(b) =0 =
lim,,_... J;] " ()dx = 0 (2p)

2. Fiepe N,p =

bia
Atunci [ f(x)dx = j:"ip freod+ [ s fr(x)dx
i:f“(b—i)(b—a—i)ij“(b)-i (2p)

Deci 0= f:f“(x]dxi:f“ (b—i) (b —a——)—|——

Trecand la limita dupd n — oo = 0< lim,,_ f: fHx)dx < 3, (V)p e N°
e

(1p)
[ .
b—a
Trecénd apoi la limita dupa p — o0 = lim,,_, . f: ff(x)dx=0
(2p)
Subiectul IV.

Fie (A,+,") inel finit cu 3n elemente cu n > 3, impar.

Notim: B = {a € A; 3k € N*a.i. a* = 0}. ArdtaticiordB<n



Fiea,bE B = (3)k,p € N* astfel incata* = 0,b? =0 (1p)
(a+ b)k+P = waa’”p + Gy aktP-ip?t —|—..—|—Cf:§h"+p =0 (2p)
a+b EB =B =p.s.inraportcu”+"}=1

BcA (2p)
(B,+) = (A,+),1€é B = (B,+) subgrup propriual lui (4,+)

=o0rdB:3n =o0rdB =n (2p)



