Barem de corectare OLM 2015 Clasa a Xll-a

1.a) j:\/ﬁdx:ln(xwxul)‘; N T 2p)

1
b) | f(X)dx=| ——=dx = (f (x)- —jdx =0 o (1p)
I 'f \/x +1 J. VX2 +1
T.de medie = 3ce[0,1] astfel incat f(c)- R (2p)
c?+1
1

<1l = —<f(c)<1 ................................................................................. (2p)
J_ \/c +1
(SAU
T. de medie pentru j: f (x)dx = In(v'2 +1) = 3c [0, 1] astfel incat f(c) =In(v2+1) ......(1p)

1
Avem isf(c)gl@ R X - N R (1p)
2

A doua inegalitate este eVIAENTA .........coivviiieiiiiieiic e (1p)

Prima inegalitate'

e,f <e“ <2 - f 14Y \/196 -196-14 \/200 200-14 _

5°

:7/8'5' :2{5:271,4@ 1,4 <2144 =2-2,2=2,4 <241 ooooovcorcoecerernn, (2p))

2. Fie X, y € G. Trebuie aratat ca xy = yX.

Daca xeZ(G) sau y e Z(G) egalitatea are 10C ........ccccovevveveiieiieie e (1p)
Daci nu, prin ipotezd x* =€ si y>=e. Daci xyeZ(G) = (xy)y=y(xy) =

= XYY = XS=YXY[Y D XY S VX s (3p)
Daca xy ¢ Z(G), din ipoteza
(xy)’=e = xyxy=e = XYy=X = WXY=X}Y = XY=YX i (3p)
(SAU Prin reducere la absurd, presupunem ca 3x,y € G astfel incat xy = yx.
AUNCE X, Y & Z(G), JECT XZ =€, Y2 =€ cooreeeeeeeeeeceeeeeete et (1p)
Aratam xy ¢ Z(G). Presupunem x(xy) = (xy)x. Deci
X'y=Xyx = Yy=Xyx|X = Xy=yx-contradictic = Xy&Z(G) .cccccreerrrrrrr (3p)
Dinipotezd (xy)’=e = xyxy=e = X’yxy=X = yXxy=xly = Xxy=yx
Contradictia arata ca ipoteza a fost falsa = G esteabelian .........cccoovvviiviiiinnnnn, (3p))

1
3.a) f()= j:e‘x‘”dx :j:el‘xdx =g




b) Pentru a<1 se obtine f(a)= joa S 2p)

Pentru a>1 se obtine f(a)= Eea‘deJrJ'aa B X = 0% 8% =2 e (2p)
imt @ im e = i e Qo2 e, (1p)
o &y a 20
.. X+y
4. a) Lege de compozitie: VX,yeG, x*yeG < -1< <L (1p)
+ Xy
Demonstrarea celor doua INEZALIEALE ......evvviveieerieiie e (2p)
ASOCIALIVITALEA ...ttt b bbbttt b e st et e bt (1p)
b) Verificarea relatiei f(x*y)=1T(X)- f(Y), VX, YEG .o, (1p)
Datorita asociativitatii formula f(x*y)= f(x)- f(y) se extinde la un numar oarecare de
factori: f (l*l*l*...*ljz f (lj f (Ej f (ljzi ................................................ (1p)
2 3 4 9 2 3 9) 45
Ecuatia f(l*i*l**ljzi are solutia 22 , deci 1*1#&* *lzg .................... (1p)
2 3 4 9) 45 23" 2 3 4 9 23

(SAU: Se calculeaza produsul in mod direct:

111 1 (1 1)(1 1)(1 1)(1 1) 5 31
Zwlw ok, x = x| =k k=
2 3 4 9(23)(45)(67](89)77 3 73

5 3).(13 17 _168 1680 7 2_22)
7 7 43 73) 192 3360 8 2 23
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