\ SBRALAY g
Q\— DOMENIUL FUNCTIONAL CURRICULUM SI ACTIVITATE EXTRASCOLARA

INSPECTORATUL SCOLAR JUDETEAN BRAILA

i

TIINTI

OLIMPIADA NATIONALA DE MATEMATICA
ETAPA LOCALA, 21 FEBRUARIE 2016
CLASA A XII-A, SOLUTII SI BAREME ORIENTATIVE

1. Calculati J.: x* . In (1+ e )dx.

Catalin Pana, Rm. Vilcea

Solutie.
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2. Fie (G,+) un grup in care nu exista elemente de ordin 2. Daca (Xy)2 =(yx)2 , oricare ar fi
X,y € G, atunci arétati ca (G,+) este grup abelian.

Solutie.

Fie X,y €G. Notim cu a= Xy(yx)fl. Vom demonstra ci a° =e si cum G nuare elemente

de ordin 2, obtinem a=¢, echivalent cu xy = yx, deci (G,e)abelian...........cccoceovrrvvrrrennnn. 1p
Xyt = ((xy) y’l) y*'= (y l(xy))2 yi=y iy xyy =y e = xy =Xy X 2p
ST XY X = XY XD X(XY) ™ = (YX) X cerevvveerseeeesesessessess e ssssssse s ssssss s ssssss e s 1p

B-dul Al I Cuza, nr. 172, 810025 Briila; Tel: +40(0) 239 61 91 60; Fax: +40(0) 239 61 40 60
www.isjbraila.ro, brailaisj@gmail.com

TIEI NATIONALE
[TFICE



m

{ =, INSPECTORATUL SCOLAR JUDETEAN BRAILA |
\\ DOMENIUL FUNCTIONAL CURRICULUM $I ACTIVITATE EXTRASCOLARA

[MEI NATIONALE
-ICE

ANAIOG Y (YX) T = (X)) Y et Ip

a’ = xy(yx) " xy(yx)™ = xy((yx) " x) y(yx) " = xy(x(xy) ) y(yx) ™ = xyx () y)(yx) =
= xyX(y(yX) ) (yx) ™" = xyxy(yx) " (yx) ™" = (xy)* (yx) 2 = (yx)*(yx) ? =e = (G,e) grup abelian....2p

3. Fie f:R—>R o functie care admite primitive astfel incat f (0)=1 si existd o primitiva

F:R—>R alui fcare verifica relatia f(x)=2016-F(x),oricare ar fi xeR. Calculati

j#dx, xeR.
f (x)+2016

Carmen si Viorel Botea, Brdaila
Solutie.

F'(x)—2016F (x) =0|-e >

f(0)=1=2016~c:>c=%:> f (x)=e""* 1p

eZOlﬁx 1 1 2016x

—— dx=
e201%2x | 2016 2016 /2016

4. Se considera multimile:
G=M,(C),neN,n>2 H,={AeG/A =A}, H,={AeG/A =-A} 1eCsi
H ={A=(ake) eG/Y >a, =A}. Sa se arate ca:
k=1 e=1
a) H,siH, sunt subgrupuri ale grupului (G,+) si VAeG, 3X, e H;si X, € H, unice, astfel incat

A=X,+X,;
b)H este subgrup al lui (G,+)< A=0;
c) Pentru A =0, exista pe H o lege de compozitie " * " astfel incat (H , *) sa fie grup abelian.

Dan Negulescu,G.M.
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Solutie.

a) H,<G < VABeH, = A+BeH, si VAcH, = —AcH,

(A+B) =A"+B'=A+B

(-A) =—A'=-A

H,<G

ABEH, (A+B) = A 4B = —A—B=—(A+B)cirreeeeeeeeeeeeeeeeeee e, 2p
(=A) =—A' =—(=A) = A

|:iexl=A+TAt;xlt :#:lexle H,

X, = A_ZAt Xy = Atz A:—x2:>x2 eH,

X, + X, =A

b)H <(G,+) ABeH; A=(a,)eGcu anzn:ake =4, B=(b,)eGcu anzn:bke =1

kol et k1 el

A+B=>(a, +h,)=1+1=21

A+BeH=21=1=1=0
,<”"ABeH, A+B=) a,+b,=0+0=0=A+BeH
AeH,—A=->"a,=0=—AcH ..ot 2p

c) Fie A>!<B:A+B—£In
n

D Ce —A+i-Ln=i= AxBeH
n

A+ B =B=* A evident

(A=B)*C :[A+B—ij*c = A+B+C—2
n n

Ax(B*C)= A*(B+C—i): A+B+C—%
n n

Element neutru este U _Z l,eH
n

Zeke:%nle
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Element simetrizabil A+ A —2 I, _4 l, = A — At l,
n n n
D ay, = 1+2—/1n:i,A’eH ....................................................................... 3p
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