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Solutii

1) a)X:(al b],Y:[m nJ;a,b,c,d,m,n,p,qeR.
c d P q

a+m b+n+a—m b—n|_
c+p d+q |c—p d-q|
=ad +aq+dm+mq—bc—bp—cn—np+ad —aq—dm+mg—bc+bp+cn—np =2(ad +mq—bc—np)

b m n
+2
d p

det(X +Y)+det(X-Y)=

=2(ad —bc+mg—np)

2det(X)+2det(Y):22

Prin urmare det( X +Y )+det(X —Y)=2det(X)+2det(Y).

b) Folosind a) obtinem
2det(X?+Y?)+2det(XY +YX)=det(X*+Y?+ XY +YX )+det(X* +Y? = XY =YX ) =

—det| (X +Y)" |+det| (X =Y |=[det(X +Y)] +[det(x -Y)] 0=
= det(X*+Y?)>—det(XY +YX)>0.

esin2x-1
1 1 X

2) a) Ixing(ex +sin 2x)* :I)(ing{[1+(ex +3in2X_1)Jex+sin2x4 _

1 sin2x
lim| ——= -2
x-0( X 2X 3
=€.

a b
a b .1 a b 2 3

b) lim =lim — =
)Hl(l X6 1- xgj H11—x3(1+x3 1+x3+x6J 0

_a b ce ) e . )
Daca ——— #0, atunci limita este infinitd si nu convine.

Daca E—9:O:>b:3—a.
2 3 2

Iim( a__b j alim— 1 3 —alim— XXl
SU1-x" 1-xT) ot 1-x3 14X 2(14x¢+x°) | ot 1% 2(1+x)(1+x3+x6)

3 3
_alim_t (26 +1)(x° 1) =—E=—%:a=2,b=3.

o1 1-x° 2(1+x )(1+x3+x6) 4
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a b 2014 2013 2013 s
3) a) X = c d ‘a,b,c,deR X=X X =X - X7, adica
a+2014c=a
1 2014\(a b a b1 2014 b+2014d =2014a+b
= = =
0o 1 c d c d/\0 1 c=cC
d =2014c+d
=100 x o[ Ploa e <[ P (a,)B=B(al,)
d=a loa) " 77 loo)V Y 2
B2=0, si B"=0,, Vn>2.
2013 2 1 2012 1 2014
X 2% = (al, +BY™ =a®?|, +2013a®2B = [ao oL3a b}(o . J
a
2013 a=1 2014
. =1 .. 1 —
Se obtine sistemul {2013 012 _ 5014 cu solutiile reale b 2014 =X = 2013
a b= 2013 0 1

b) Cum A’ —tr(A)- A+det(A)-1, =0, = A* = —det(A)- |, = tr(A®) = —2det(A) = 0 = det(A) =0

=0, = A®“ =0,

<1, sirul este convergent.

4) Sirul (a,) _, are termenii strict pozitivi. Cum — =
" a, 1+na,

n

=0, adica | =0, fals. Prin

Fie I=lima,. Daci | >0, atunci lim(1+na,)=co si lima,,, =lim—"
n>o]l4na,

N—o0 n—o n—

urmare lima, =0.
N—o0
Aplicand succesiv lema Stolz-Cesaro avem:
n

- n 1

. 1 2 n . a, a, _a n

lim—| —+—+..+—~|=lim = lim : —lim&. N _
enf—(n-1)' "=4n’-6n"+4n-1 r>»n® 4n°-6n°+4n-1

3

1 1 1 1+na, -1

1. a 1. a, a, 1. a, 1
= 5 im—2———=—lim——"—=—,
4ro=nt 4now(ny]) —-n? 4m= 2n+1 8
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Bareme

1) a)X:(al b],Y:(m nj;a,b,c,d,m,n,p,qeR.
c d P q

b -m b-
det(X+Y)+det(X—Y):aer IRk Gl n‘:ad+aq+dm+mq—
c+p d+q| [c—p d-q
—bc—bp—cn—np+ad—aq—dm+mq—bc+bp+cn—np:2(ad+mq—bc—np) ...................... 2p
b
2det(X)+2det(Y):2€;l d‘+2n; Z:Z(ad—bc+mq—np) .................................................. 1p

Prin urmare det( X +Y )+det(X —Y)=2det(X)+2det(Y).

b) Folosind a) obtinem

2det(X?+Y?)+2det(XY +YX)=det(X*+Y?+ XY +YX )+det(X*+Y? = XY =YX ) =......1p
= det] (X +Y)" [dot] (X =Y )7 | = 1p
=[det(X +Y )] +[det(X =Y )] 202> oo 1p
= det(XZ+Y2) 2 =det( XY +YX) 2 0. 1p
) e +sin2x-1
1 g X
2) a) Ilm(e +sin 2x)xl—lx|ﬂg{[1+(ex+sin2x—1)}x+5in2x-1 el Ip
:ehﬂg( X*1+5'2§"2] e, Ip
PO T PO EPTROPRTPP lp
a b
a b )\ . 1 a b 2 3
b) leﬂ(l 510 xgj_lxlglll—xS(Hxs 1+x3+x6j_ [ 1p

_a b ce ) e . )
Daca E ——#0, atunci limita este infinita si nu convine.

DacéE—E—O :3—a ................................................................................................................ 1p
2 3 2

Iim( _ j—alim t 3 _alim 20 X1 _
x->1(1-x® 1-x° -t 1-x3| 1+ x° 2(1+x3+x6) -1 1—x3 2(1+x)(1+x3+x6)
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2x3+1)(x* -1
=alim 1 5 ( )( ) i Ip
x->1 1—X 2(l+x3)(1+x3+x6)
B L D Dm e Ip
4 2

a b
3) a) Xz{c dj;a,b,c,deR.X2°14=X2°13~X:X~X2°13, adica

a+201l4c=a
1 2014\(a b a b1 2014 b+2014d =2014a+b
= = =
0 1 c d c d/\0 1 c=cC
d =2014c+d
c=0 a b
= =X = e e e Ip
d=a 0 a

0 b
=a|2+B,B=(0 0j,(alz)BzB(alz).
B2=0, si B"=0,, Vn>2.

2013

X*¥ =(al,+B)"" =a*"l,+2013a*""B = [am 2013a2012b} = (1 2014)
=(al, = a™?|, _ _
0

a.2013 0 1

2013 _q

Se obtine sistemul cu solutiile reale
2013a°"?b = 2014

a=1 1 2014
2014 = X = 220 1 5 T Ip
2013 0 1

b) Cum A*—tr(A)- A+det(A)-1, =0, = A% = —det(A) - I, => oo 1p
=r(A*) = —20et(A) =0 =>EE(A) =0 eeeeeeeceeeeee ettt 1p

o N o YOO 1p
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4) Sirul (a,) , are termenii strict pozitivi. Cum hzl <1 sirul este convergent........... 1p
n= a, +na,
Fie I=lima,. Daci | >0, atunci lim(1+na,)=o0 si lima,,, = Iim1 =0, adicd | =0, fals. Prin
n—o n—o n—o n—o 4+ Na
UMMATE HIM @, = 0. oo 1p
Aplicand succesiv lema Stolz-CesarO avem:
n n
1(1 2 n a, a,
lm—| —+—+.. +— =lim =lim > e 2p
noentla o a, n—w (n 1) e 4n° —6Nn° +4n -1
1 1
3
T e R— N B ettt 1p
n>= N 4n°-6n°+4n-1 4rH°°n
1 1 l+na, -1
L L T S 2p





