Varianta 032

Subiectul |
a) 215 b) 1. ¢) a=-1, b=0. dy15. e)a4*/— %
Subiectul 11
1. a) 2 elemente inversabile3. b) soludiile ecuaiei sunt0, 2;
c) 1(2(3-2[8+31=3. d) 7'=16. e)E-%
2. a) x= -1 asimptbverticah. b) Iim—X :X+1:1.
Xoo X%+ X
) F09=1, S D= 21) . (<0 pentru >3 (~0,-1) = f concad pe (<o -1).
+
X 2

e) |lmij[t+int =Iimi2 X tin(x+1) -1 im In(x2+1) -1

X=X t+1 x-o x| 2 2 x-= X 2
Subiectul 111

a) z=w= 0= f(0)=2f(0)=f(0)=0. z=w =1=f(1[1)=f(1)f(1) = f(1)’>=f(1) = f(1)=0 sau
f(1)=1, dar f(1)=0 este contradiie cu f injecti\a.

b) f(z1+22)=f(z1)+f(z2) adevirat. P(n)- P(n+1):

Presupunem fgzz,+...+z,)=

=f(z,)+f(zo)+...+f(z,) adevaratai demonstim ca

f(z1tzot.. .+ 24+ Z040)= T(20) H(Z2) . .. +(20) H(Zn+1)-

Avem f(z+zo+...+zy+zni)= f(Z1+zo+. . . +2,) H(zZn1) = f(z20) H(22)+. .. +(20) H(Zn+a) -

C) z1=2,=...Zz,=1=f(n)=nf(1)=n= f(n)=n, oricare ar fi o/N.

Avem f(z+(-z))=f(z)+f(-z) = 0=f(2)+f(-z) = f(-2)=-f(z2) Dz0 Z =1f(X)=x,0xUZ.

Aveml1=f(1)= i( j ( +. +1j f(1J+_._+f(£):nf(1j = f(l]:l
n n n n n) n
f(mJ— f( +..+ 1j f(1j+...+ f(lj:mf[lj:m, deci f(r)= r,oricare ar filD Q.
n n n n n n) n

d) Fiex> 0= f(x) = f (Vx 3/x) = (f (%) >0.

e) Fie X, < X,, Xo-X1>0 = f(X2-x1)>f(0) = f(x2)-f(x1)>0= (X)) < f(X,).

f) Fie xOR\ Q. Pentru orice numere rationabg, X, cux, < X< x, avemf(x,) < f(x) < f(x,)

= X < f(X) < x,si cum x,, X, sunt arbitrare rezultd (x) = x.In concluzie, tinand seama si de c),
rezulta f (x) = x,xOR

o) f(im)=f ()3 ()=f(-2)=(F ()] = £2(1)=-1= (i) = - sauf (i) =i.

= f
h) f(z)=f(a+bi)=f(a)+f (i) (b) = f (a) +if (b) = a+bi = z,f (a)~if (b) = a—bi =z



Subiectul 1V

X 2 |*

a)f,(x)= Efo(t)dt = [ (t-sin t)at :%

0

x x? x?
+cost|) = COSX - COS0+ =~ = CoSX +=- =1, 0IX 0[0,w)
0

b)f,(x)=x-sin x= f, (x) =1-cosx;cosx < 1,0x OR=1-cosx 2 0= f, (x) 2 0= f convexa

c)ptn = 0 verificaraestefacutaSademonstransaP(n) - P(n+1): f,..,(x) = [f,,.,(t)dt

]
O =y %

f2n+l(x):Ion(t)dt:_f{(—l)”(—sint+%—t§3!+...+(—1)” e ﬂm

) ! (2n+1)

2 4 2n+2
= (—1)”(cosx —1+ 2 X (=2 X—J =

T (2n+2)
¢ n t2 t4 n t2n+2
o) st ot G- Lo P
—(_ A\ _ o X_X3 _1\n X2n+3
=(-1) [ S|nx+ﬁ §+---+( 1) WJ

d) prininductie: pentrun = Oesteevidentf,,(x) 2 0= [f, (tht=0=1f ., (x)=0

0

3 4n+1
e)f (x)20=f, (x)20= (—1)2”(—sin x+%—x_+,__+(-1)2n X_J S>0—

3! (4n+1)
X X3 ) 4n+l
— -+ +(-)" —— >sinxf >0 brukst li litati
TR +(-2) (4n+1)!>smx 2(z0)(X) = 0= membruktangalinegalitat
3 4n-1 4n+l
fidine)= 0<sinx—>+>+. .- X _< X __Omr_o
1! 3! (an-1) (4n+1)

g) presupunersin10Q sideciexistap 0 Z ,q 0N asfelincatsinl = P .Dine)=>
q

1t csinterts -1
3 (an-1) 3t (4n+1)

In particulaﬂ-%t..— 1 + —;I:

(4g-1y g T 317 (ag+1)

1 p 1 1 p 1 1
S S N F ~1<(4g-1)| -1+ =+ -
(4q—1)!<q T (4q—3)!<0:> <(4a )[q N (4q_3)J<o

) Pasly 1
Cum(4q 1)!(q 1+3!+... (4q—3)!

1-

,UnN

J O Z obtinemcontradicte.



