Olimpiada de Matematica —etapa locala- Galati

17 februarie 2018
Clasa a Xll-a
Barem de evaluare

¢ Pentru orice solutie corecta, chiar daca este diferita de cea din barem, se acorda

punctajul maxim corespunzitor.
¢ Nu se acorda fractiuni de punct, dar se pot acorda punctaje intermediare pentru
rezolvari partiale, in limitele punctajului indicat in barem.

Nr. Solutie, rezolvare Punctaj
problemei
f(x)=e* -[2-\/tg”x +n-\j'tg”‘2x -(tgzx+1)}
. Dar (\/tg_”x)':g-\/tgni‘zx-(tgzxﬂ). 3p
Decif(x):z-ex-{\/tg_”x+(\/tg_”x”:2-(ex-\/tg_”x)!:> 2p
'[f(x)dx:z-ex-\/tg_”x+c. 2p
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b)Fiex,yeG:>|x—k|2% i |y—k|2%:>
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Q) teGe te{—oo,k _]}u{k +1,00J<:>

‘(x—k)-(y—k)‘zkiz:‘x-y—k-(x+y)+k2‘2ki2:>
‘k-x-y—kz-(x+y)+k3‘2%:‘k-x-y—kz-(x+y)+k3+k—k‘2%:>
|x*y—k|2%:>x*yeG.

c) Fie e € G astfel ncat x+e=e* x=x, (V)x eG;
x*e:x<:>k-x~e—k2-(x+e)+k3+k=x<:>
x-(k-e=k®-1)—k-(k-e-k*-1}=0 <

(x=k)-(k-e~k*~1)=0, (¥)xeG =
ke—k2—1:0:>e:k+%eG.

Cum legea "=" este comutativi = e =k +% este element neutru.
Fiexe G si X" astfel incat x*x' = x"*x =e.
x*x':e<:>k-x-x’—kz-(x+x')+k3+k:k+%:>
k-x-x’—kz-(x+x’)+k3:%:k2-x-x’—kS-(x+x')+k4—1:O:>

x’-(kz-x—ks):k3.x—k4+1:>

k
x'-kz-(x—k):k3-x—k4+1§
,_k3-x—k4+1 - _k3-x—k4+1_k= 1 ]
k?-(x—k) k?-(x—k) k?-(x—k)’
1 1 1
Pentrucax' eG < |X —k|2- o —————>=- <
k %2(x—kj k
N
XK
Ix—k|<=
=|x—k|===
Dar |x—k|>=
2

1 : . N
Xx=Kk=+ " € G sunt singurele elemente simetrizabile.
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o (2- x+1)(x +x+2) "

m'“: n n
(x2+x+1) (x2+x+1)

j2~x3+3-x2+5-x+2

Facem substitutia X2 +x+1=t
It+1

|1_jﬂdt_j[ jdt—t+lnt+C:>

I1:x2+x+1+ln(x +x+1)+C;

n=2=1,= t+1dt_J.G+t‘2Jdt:Int—%+C:>

I2=In(x2+x+1)— ) 1 ¢
XS+ x+1
—n+2 —-n+1
Pentrun23:>Ir’,—J'tJrldt—J'idtJr idt:t + +C=
" "1 " -n+2 -n+1
B - n-2 - n_1+C:>
(n—-2)-t (n-1)-t
Iy =— L - 1 —+C,neN,nz3.

(n—2)-(x2 +x+1)n_2 (n—l)-(x2 +x+1)

5 a 5 a -+ 0 a+k
n 1 n .
ij)-(lnadxzzlna (k+1)=In (k+1)_In a"-(n+1)
i’ +k = a+k k=1 a+k (a+1)-(a+2)-....(a+n)
nl n
k-Ina a
dx - )1 =1 — x|
é!ax+k x=In[(n+1)! n(a+1)-(a+2)~...-(a+n) %n

an

a .
0= | = —00,
(a+1)-(a+2)-...-(a+n)<(a+1) B =V
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Cum A, -A, €G, deducemCaf(x y)= (x);
Dar A, -A, =A, A:>xf()+f() () f(y)=
F(x)-(y- 1)—f(Y)( 1),

Daca luam y=2 = f( )=f(2)-(x—1).Notamf( )=aeR:>
f(x)=a-(x-1);

Atunci f (x-y)=a-(x-y—-1)(1)
x-f(y)+f(x)=a-x-(y-1)+a-(x-1)=a-(x-y-1)(2)
Din12=A,-A, G

Ay-Ay = A, = A este element neutru; Ay =1,

A,-A; =A =orice A,,x=0, este simetrizabila.

X

Tnseamni ca (G, -) este grup abelian pentru functiile

fR* >R, f(x)=a:(x-1), aeR.
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