Subiectul II1 1/100

Ministerul Educatiei, Cercetérii si |novarii
Centrul National pentru Curriculum si Evaluarein Invatamantul Preuniversitar

Rezolvare
( -2 1 1
a. Pentru a=-1= A={—2 -1 1J:>det(A)=0.
4 2 -2
det(A)=-4(a+1)’=0=a=-1,
Calcul direct si seobtine a=-1.
000
d. B-AB=|3 6 9].
123
e. det(B-13)=13#0, deci B~ esteinversabila.
(-4-470

f. det(A)=-16#0, deci exista A™'si A‘lz—lito -8 4J.
-8 0 4
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Rezolvare

00O
a. Pentru a=00R seobtineA(0)=|0 0 O|; asadar A(0) =0, deci O30M .
00O

a 0 a
b. A(a)=|0 0 O|sidetA(a)=0
a 0 a
a 0 a b 0 b a 0 a\(b 0 b 2ab 0 2ab
c. A(@)=|0 0 0|,A(b)=|0 0 O|.A(a)lA(b)=|0 0 O||0 0 O|=| O O O |OM.
a 0 a b 0O b a 0 a)lb 0 b 2ab 0 2ab

d. Conform rezultatului obtinut la punctul anterior, vom avea A(b) [A(a) = A(2ba) . Dar cum

a,b0R parametri si Tnmultirea numerelor reale este comutativa, vom avea 2ab = 2ba, de unde

A(2ab) = A(2ba) = A(a)[A(b) = A(b)[A(b),0a,bOR.

e. Dejasecunoasterelatia A(a)A(b) = A(2ab), ceeacevaducela A(a)[A(e) = A(2ae) . Dinrelatia

A(a)A(e) = A(a) sevaobtine A(2ae) = A(a),0a0R = 2ae=a = e:%,fiind singura valoare reali ce

verifica relaia A(a) CA(e) = A(a), 0A(a) M . Asadar matricea A(e) = A@ .
x 0 X xy 0 xy 2xy 0 2xy 2xy 0 2xy
f.A(x)=|0 0 0[.2A(xy)=2/ 0 0 O0|=] 0 0 O [\A(X)A(y)=A(2xy)=| 0 0 ©
x 0 x xy 0 xy 2xy 0 2xy 2xy 0 2xy

Deci 2A(xy) = A(x) (A(y), Ox,yOR.
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Rezolvare
1 2 2 1 2 21 2 2 3 8 8
a. Pentru a=2 matriceadevine A=| -1 1 0|,aunci A°>=|-1 1 0| -1 1 0|=|-2 -1 -2
2 2 3 2 2 32 2 3 6 12 11
52 2
si vomobtineA> -3A+5l;=|1 1 -2|=B.
06 7

b. detA=3-2a-4+3a=a-1,detA=3 = a-1=3 = a=4.
c. detA=3-2a-4+3a=a-1, A esteinversabila = det Az 0, deci A esteinversabild pentru aDOR\{1}.

1 0 2
d. Pentru a=0 matriceadevine A=| -1 1 0|, det A=-1. Calculam matricea adjuncta
2 0 3
Ar P Ay 3 0 -2 (-3 0 2
Al=| A, A, A,|=| 3 -1 -2/, atunci Aﬂ:ElAAD:L_s 1 2J.
Az Az Ap) (-2 0 1 2 0 -

e. Pentru a=0, A esteinversabila, atunci solutia ecuatiei matriceale AX =Bvafi X = AlB,

-3 0 25 2 2 -15 6 8
X=-3 1 2}1 1 -2|=|-14 7 6
2 0 -1)l0 6 7 10 -2 -3
1 a 21 a 0 1+2a 2a 2
f. AC={-1 1 0|0 1 0|=| -1 1-a O0].
2 a 3)la 01 2+3a 3a 3
1 a0yl a2 l-a 2a 2
CA=|0 1 OJ -1 1 0|=| -1 1 0
a 0 12 a 3) (a+2 a’+a 2a+3

Identificand elementele din egalitatea AC = CA seobtine a=0.



Subiectul 111 4100

Ministerul Educatiei, Cercetérii si |novarii
Centrul National pentru Curriculum si Evaluarein Invatamantul Preuniversitar

Rezolvare

2 1 10 at2 1
a. A=M +al, = 4 = +aO 1 = 4 a-2

b. Az[ra_f aﬁzj,atunci det A= (a+2)(a-2)+4=a’-4+4=a’deunde se obtine ecuatia

a’=16 - ay = —4,a, = 4.

C’(_+a 2 1

—L 4 a 2}, det A=a?si cum a # Omatricea Aeste inversabili. Calculim matricea adjuncti
a-2 -1 _ a-2 -1
A= A M = , atunci A1:—1 AD:i .
Ao Py 4 a+2 det A a’l 4 a+2

3 1
d. Pentru a =1matricea devine A:[

j, det A=1%0, A esteinversabila si vom obtine

AL :(_4 _3] .Tn acest caz solutia ecuatiei matricialevafi X = A™*M , de unde prin calcul se obtine

/( +a 2 1} o, (at2 1 Ya+2 1 a’+4a 2a | .

= . Caculam A° = = si

L -4 a—ZJ -4 a-2){ 4 a-2 -8a a’-4a
a+2 1 1 0) (a®+4a 2a

2alA-a’0,=2a -a? = , de unde se va obtine relatia
-4 a-2 01 -8a a’-4a

A2 =2alA-a’0,.

f. A>=a?(3M +al,). Din enunt se cunoasteci A=M +al,, deunde A°=(M +al,)*. Folosind

proprietatea de comutativitate a inmultirii matricei unitate cu o alta matrice si proprietatile inmultirii
matricelor cu scalari, sevaobtine: A2 = M3 +3a[M?2 +3a% M +a°0,. Caculam

2 1 2 1 00 00
M2 = = ,deunde M3=M2 M = si Tnlocuind n relatia anterioar,
-4 2)\-4 -2 00 00

00
sevaobtine: A>=3a?[M +a%0, =a%(3M +all,) = A*-a?(3M +aD2)=02=[0 OJ'



5/100

Subiectul 111
Ministerul Educatiei, Cercetarii sj I novirii
Centrul National pentru Curriculum si Evaluarein Invatamantul Preuniversitar

Rezolvare
2a 1\(1 2 1 2a 1) (2a+ab 1+3a
a. AB= a NEES 2a+1;BA: ay-e -[“@ .
b 3)l0 1 b ab+3 0 1){b 3 b 3
2
Atunci M = AB+BA= datab 2a°+3a+2 .
2b ab+6
. . 4 1 . . .
b. Pentru a =2 matricea Adevine A:(b 3) , aunci det A=12 -b de unde se obtine ecuatia
12-b=5<b=7.

2a 1
c. Pentru b =1 matricea Adevine A=[ 1 3}, Ainversabila daca si numai dacid det A% 0, obtinem
6a-1#£0 = a;t%.Tn acest caz, pentru b =1 matricea A esteinversabila pentru aDR\{%}.

2a 1
d. A:[ b 3], det A=6a—bsi cum b # 6a matricea Aeste inversabila. Calculam matricea adjuncta

AD:(AH AZIJ{B ﬂj,atunci At=_1 AD:(l -3 L
Ap Ap) \-b 2a det A 6a—bL—b 2aJ

0
e. Pentru a=0sib=1, matricele Asi Bdevin A:[l

(-3 1

ambele matrice sunt inversabile, A1 = L Lo

1) . 10 . .
si B= , det A=-1si detB=1, deci
3 01

. 1 0) - o
J, B -=B= 0 1 . In acest caz solutia ecuatiei
-8 2
matricidevafi X = A"XCB™, de unde prin calcul se obtine X :[ 3 o j

2 2a+ab 1+3a
f. Conform rezultatului obtinut la punctul a. vom avea AB = [Za 2a +1j ; BA=( J .

b ab+3) b 3
Identificand elementele din egalitatea AB = BA se obtin relatiile ab =0si

2a’+1=1+3a - 2a®-3a=0 - a(2a-3)=0 - a¢0,a:§. Deci (a,b)=[g;0j
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Rezolvare

3 -9 10 2a+3 -9
a.A:M+2aD2:1 3+2aO 1: 1 2a-3)
— a_

2a+3 -9
b. Az( 1 3j,atunci det A=(2a+3)(2a-3) +9=4a” -9+9 = 4a’ de unde se obtine ecuatia
a_

42° =16 - a = —2,a, = 2.

2a+3 -9
c. A= [ 1 28 3] , det A=4a?si cum a # O matricea Aeste inversabila. Calculam matricea adjuncta

det A 4a2L -1 2a+3J'
d. Pentru a:%matriceadevine A:Ll 2}, detA=1%£0, A esteinversabila si vom obtine

a2 R . . . . - , -3) 9
A 1:(L_ QJ. In acest caz solutia ecuatiei matricialevafi X = A™M ,deundeseob'glne(x :h\ _3J.

2a+3 -9
( a ).Calculém AZ:(

2a+3 -9 \(2a+3 -9 ) _
1 2a-3

4a°+12a  -36a i
1 2a-3)\ 1 2a-3)

4a 4a° -12a

2a+3 -9 1 0) (a’+12a -36a
4aA-4a°l, :4a( ]—4&12( J: , de unde se va obtine relatia
1 2a-3 01 4a  a?-12a

A% =4aA-4a°l,.

f. A®=4a?(3M +2al,). Dinenunt se cunoasteci A=M +2al,, deunde A°=(M +2al,)°. Folosind
proprietatea de comutativitate a Tnmultirii matricei unitate cu o alta matrice si proprietatile inmultirii
matricelor cu scalari, sevaobtine: A* = M3 +6aM? +12a® (M +8a°[1, . Calculam

3 -9)3 -9 00 00
M2 = = , deunde M3=M?2M = si Inlocuind Tn relatia anterioara, seva
1 -3)l1 -3 00 00

00
obtine: A*=12a® M +8a°0, =4a?(3IM +2a0l,). Asadar, A°>-4a?(3M +2al,) =0, :( j
00
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Rezolvare
00O
a. Pentru a=0seobtineA(0)=|0 1 0|, asadar A(0)=B, deci BOM .
00O
b. det(A(a))=0.
a 0 a b 0 b a 0 ay(b 0 b 2ab 0 2ab
c. A(@)=|0 1 0|, A(b)=|0 1 0. A(a)lA(b)=|0 1 0||0 1 Of= 1 0 |OM.
a 0 a b 0D a 0 a)lb 0 b 2ab 0 2ab
d. Conform rezultatului obtinut la punctul anterior, obtinem : A(a)[A(b) = A(2ab) , ceea ce inseamna

ci vom avea A(b)[A(a) = A(2ba) . Dar cum a,b00R parametri si Tnmultirea numerelor rede este
comutativa, vom avea 2ab = 2ba deunde A(2ab) = A(2ba) = A(a)[A(b) = A(b)(A(b),(0)a,bOR.
e. Dejasecunoasterelatia A(a)CA(b) = A(2ab) , ceeacevaducela A(a) [A(e) = A(2ae) . Dinrelatia

A(a)A(e) = A(a) sevaobtine A(2ae) = A(a) = 2ae=a = e:% , fiind singura val oare reali ce

verifica relaia A(a) CA(e) = A(a), 0A(a) M . Asadar matricea A(e) = A@ .

x 0 Xx 2xy 0 2xy 2xy 0 2xy
f.A(x)=[0 1 0. A(2xy)=| 0 1 0 |,A(x)(A(y)=| 0 1 0 |=A(2xy).
x 0 x 2xy 0 2xy 2xy 0 2xy

Deci A(x) CA(Y) = A(2xy) .
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Rezolvare
a1l 3 al 3)a 1 3) (a®+3 a+10 2a+3
a. Matricea asociata sistemului A=|0 1 -a|,A’=|0 1 -a||0 1 -a|=| -a 1-3a -2a
13 1 13 1)1 3 1 a+l 7 4-3a
a1l 3
b. A=|0 1 -a|,deunde detA=a-a-3+3a’=3a’-3.
1 3 1
01 3 0 1 30 1 3 3 10 3
c. Pentru a=0sevaobtine A=|0 1 O|,aunci A>=|/0 1 0//0 1 0|=|0 1 0| deundese
1 31 1 3 1){1 31 1 7 4
( -3 7 6
obtine A2-3A=| 0 -2 0
-2 2 1

d. Primaecuatie a sistemului este ax+y +3z=11. Inlocuind x=1, y =3 si respectiv z=2, sevaobtine

ecuatiaavand canecunoscuta pe a: a+3+6=11- a=2 .
e. Sistemul (S) vaavea solutie unica (este compatibil determinat) daca si numai daca det Az 0 Cum

det A=3a%-3 sevaobtinerelatia 3a%2-3#0 - a’#1 « a# +1. Asadar sistemul vaavea solutie unica
pentru aOR\{ 11}

2x+y+3z=11 21 3
f. Pentru a =2 sistemul devine (S): y-2z=-1 ,matriceaasociati A=|0 1 -2|cudetA=9.1n
X+3y+z=12 13 1
11 1 3 2 11 3
acestcazvomavea A, =|-1 1 -2/=11-9-24-36+1+66=9,A, =|0 -1 -2/=-2-22+3+48=27,
12 3 1 112 1
2 1 11
A,=10 1 - :24—1—11+6:18.V0maveax=i=g=l,y=ﬂ=z=3,z=i=g=2
13 12 detA 9 detA 9 detA 9

Atunci multimea solutiilor sistemului (S) este {(1;3,2)} .
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Rezolvare
1 a 2
a A=|{3 1 1|,deundedetA=b+a-2-3ab=a+b-3ab-2.
1 00b
1 a 2
b. Pentru b=5 matriceadevine A=|3 1 1|,deunde detA=-15a+a+5-2=-14a+3.Seva
105
obtine ecuatia cu necunoscuta a: —14a+3=17 = a=-1;
12 2
c. Pentru a=2 matriceadevine A=|3 1 1|,deunde detA=-5b+2-2=-5b. Matriceaeste
1 00b

inversabili daca si numai daci det Az 0, deunde -5b #0 = b #0. In concluzie matricea A este
inversabila pentru bOR\{0} .

122
d. Pentru a=2sib=1 matriceadevine A={3 1 1|, det A=-5. Caculam matricea adjuncta
101
Ar Ar A 1 -2 0 (-1 2 0

oo 1 1
A= =|-2 -1 5 |,aund Atl=——_A'=-Z|2 -1 5|
Az A A YR
As Pz Ag) \71 2 S 12 -
e. Ecuatiade gradul a doilea x? —x-5=0alecarei solutii sunt x; si X, verifica relatiile lui Viéte, de

1 x 2
unde vom obtine X; + X, =1 si X% =-5.Dacd a=x; si b=X,, matriceadevine A=|3 1 1 |cu
1 0 %
det A= —3xX, + X + X, —2. Prin‘inlocuire se vaobtine det A=14.
X+y+2z=8 y+2z=6
f. {3x+y+2z=10,nlocuind x =2 Tn primele doua ecuatii ale sistemului sevaobtine < y+z=4 ,de
X=2 X=2

z2=2
unde se va obtine printr-un simplu calcul § y = 2. Tn acest caz, multimea solutiilor este {(2;2;2)} .
X=2
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Rezolvare

1 1 10 1-3a 1
a A=M -3ald, = -3a = .
-1 -1 0 1 -1 -1-3a

-1 3a 1
b. A(=L L 4 ;aJ,atunci det A= —(1-3a)(1+3a) +1=-1+9a® +1 =9a”de unde se obtine ecuatia
9a®=36 « &y =—-2,a,=2.

-1 3a 1
C. A(: L 1 1 ;aJ , det A=9a?si cum a # 0 matricea Aeste inversabila. Calculim matricea adjuncta

A= A et , atunci A"lz—]{AD:i__lsr?’{jl ! .
Ar A 1 1-3a det A gaZL 1 1—3aJ

0
d. Pentru a :%matriceadevine A:[

0

1

-2 N
2}, det A=1%0, A esteinversabila si vom obtine A‘lz( 1 J In acest

_ . -1 -
caz solutia ecuatiei matriciadevafi X = A™*M , de unde se obtine X :( X 1)

(11 3 1) 5, (1-3a 1 }1-3 1 %9a”*-6a —6a |
e A:L J.Calculam A= = si
-1 -1- 3a -1 -1- 3a -1 -1- 3a 6a 9a2 + 6a

1-3a 1 1 0) (9%?-6a -6a
6aA-9a’l, :—Ga[ ]—Qaz( ]: , de unde se va obtine relatia
-1 -1-3a 01 6a  9a’+6a

A% = -6aA-9a°l,.
f.M%=0,= A®=(M -3al,)(M -3al,) =-6aM +9a°l, = A®=27a*(M -al,) = A’ -27a*(M -al,) =0,
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Rezolvare

01 3 01 30 1 3 51 3
a. Pentru a=0 matriceadevine A=|2 1 0|, A°>=|2 1 0|2 1 0|=|2 3 6 si vom
101 10 1){1 01 11 4

3
obtine A2 +2A-4l,=|6 1
1

w o
N OO ©
11
o8}

b. Pentru a=0 matriceadevine A= si vom obtine det A= -5;

=, N O
o R K
kO W

C. detA=a-6a-3-2=-5a-5.
d. -5a-5#0 < az-1deci aOR\{ 1.

€. Pentru a=0 matriceadevine A=

= N O

13
1 0| si avemdet A=-5. Calculam matricea adjuncta
01

A1 Ay Ay 1 -3 L L 1 -1 -3

=|A, A, Ap|=|-2 -3 6 |, aunci Al= etAAmz_g -2 -3 6

Az Az Ags -1 1 -2 -1 1 =2
(-4 2 6

f. Ecuaiamatriceald A2+ X =B aresolugiaX=B—A2,deundesevaomineX=L4 -2 OJ.
2 0 -2
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Rezolvare
al?2
a A=|0 1 b|,deunde detA=2a+2b-4-3ab.
2 32
al?2
b. Pentru b=3 matriceadevineA=|{0 1 3|,deundedetA=2a+6-4-9a=-7a+2.Seva
2 32
obtine ecuatia cu necunoscuta a: —7a+2=-12 = a=2.
112
c. Pentru a=1 matriceadevineA=|0 1 b|,deundedetA=2+2b-4-3b=-b-2. Matriceaeste
2 32

inversabili daca si numai daca det AZ0, deunde -b-2#0 = bz -2.1Tn concluzie matricea A este
inversabila pentru bOR\{ 2} .

112
d. Pentru a=1sib=0 matriceadevineA=|{0 1 0], det A=-2. Calculam matricea adjuncta
2 3 2
AL Ay Ay (2 4 -2 . 124—2 -1 -2 1
A=A, A, Ay,|=| 0 0 0| aunc A‘lzﬁAD:—E 0 2 0]={0 -1 0
As As Ag) (-2 -1 1 2 1)1

("2 2
e. Ecuatiade gradul al doilea x* —2x -3=0ale cirei solutii sunt x; si X, verifica relatiile lui Viete intre
coeficientii ecuatiel si solutiile acesteia, de unde vom obtine x; + X, =2 si XX, =—-3.Daca a=X s

¥ 1 2
b=x,, matriceadevine A=| 0 1 X, | cu det A=2x +2x%, —4=3xX = 2(X +Xp) = 4=3xX%,. Prin
2 3 2
inlocuire se vaobtine det A=9.
X+y+2z=8 X+2z=5
f. y=3 , Tnlocuind y =3 n primele doua ecuatii e sistemului se va obtine y=3 ,
2x+3y+2z=15 2X+272=6

z=2
de unde se va obtine printr-un simplu calcul { y = 3. Multimea solutiilor sistemului vafi {(1,3,2)} .
x=1
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Rezolvare

1 3a 2 _ a2
a AB= a 0)_fa sa) g _(a 01 34 _fa 3 _,p_pa-[0 32-3a")
0 2b)lo 1) o 2b 0o 1lo 2v) (o0 2b o o0

1 3a
b. A:[O 2bJ,atunci det A= 2bde unde se obtine ecuatia 2b=6 = b=3.

1 3
c. Pentru b=1 matricea AdevineA=(0 2} Ainversabila daci si numai daci det A# 0. Dar cum

det A=2#0, obtinem ca pentru b =1matricea este inversabila pentru D&l R.

1 3a
d. A:[O ZbJ’ det A=2bsi cum b # 0 matricea Aeste inversabila. Calculam matricea adjuncta

3a
1 —-—
2b -3a -2b) 3a
Al A Aer)_ atunci A= 1 Aﬂzi ) _ 2b|
A, Ap) LO 1 A "o 1) 1
2b
1

13
e. Pentru a=1sib=1, matricele Asi Bdevin A:(0 sti B:(0

0
1]’ det A= -1 si detB =1, dei

10

ambele matrice sunt inversabile, A™ = -

j . Tn acest caz solutia ecuatiei matriciale

(_l—l\ 5

vafi X = A"CB™, de unde prin calcul seobtine X = =3l1 1}.

NIk NP
NI~ N ot

a 3a 2
f. Conform rezultatului obtinut la punctul a vomavea AB = (0 ij si BA= (g 3a J | dentificand

elementele din egalitatea AB = BA se obtin relatiile 2b=2bsi3a=3a? = a?-a=0 =
a(a-1)=0 = a =0,a =1si bOR .Deci perechile cautate sunt: (0;b) si (Lb) pentru bOR .
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Rezolvare
4 -2 1 0) (4+3a -2
a. A=M +3a.|:|2: +3a =
8 -4 01 8 -4+3a
4+3a -2 . 2 2 . .
b. A=| 443g | AUNC det A=(3a-4)(3a+4)+16=9a” -16+16 = 9a“ de unde se obtine ecuatia
%9%=9 - a =-la,=1.
4+3a -2
c. A=
8 -4+3a
3a-4 2 -3a 4
A= Ar Pl , atunci at=_1_ AD=(i ?
Ar Py -8 3a+4
_5‘\

det A gaZL -8 3a+4)'
2
d. Pentru a:% matriceade'vine(A:L8 _3}, det A=1%0, A esteinversabila si vom obtine

j , det A=9a%si cum a # 0 matricea Aeste inversabila. Calculam matricea adjuncta

_ -3 -2) . . . - . - . -4\ 2
A 1:£ . J Tn acest caz solutia ecuatiei matricidlevafi X = A™*M , de undeseobyne(x :L; _4}.

, [9a%+24a -12a
e A= .
48a  9a’-24a
f. A2=(M +3al,)(M +3al,)=6aM +9a%l, = A®=27a%(M +al,).
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Rezolvare
10
a. Pentru a=OseobgineA(O):(O 1j,asadar A(0)=1,, deci 1,0M .

1l a
b. A(a) = [0 1) . O matrice este inversabila daca si numai daci are determinantul nenul, det A(a)=1,

deci matricea A(a) esteinversabilda Odl R.

S A(a)=[(lJ ?J,A(b)=(; EJ.Atunci A(a)DA(b)=[(1) "3[; 3:(3 biajmm.

d. Conform rezultatului obtinut la punctul anterior, obtinem: A(a)CA(b) = A(a+b), ceeace inseamni
ci vomavea A(b)[A(a)= A(b+a). Dar cum a,b0R parametri si adunarea numerelor reale este
comutativa, vom avea a+b =b+a deci A(a+b)=A(b+a) = A(a)A(b) = A(b)[A(b),0a,bOR.

e. Dejasecunoasterelaia A(a) CA(b) = A(a+b), ceeacevaducela A(a)A(e) = A(a+e). Din
identitatea A(a)[A(e) = A(a) sevaobtine A(a+e)=A(a) = a+e=a = e=0, fiind singuravaloare
reala ce verifica identitatea A(a) [A(e) = A(a),0A(a) OM . Asadar matricea A(e) = A(0).

4(_ +1\Xx y i +1\X y

y)= "o 1 J,A(X)DA(V) A(x+y)= o 1)

1
f. A(x) = *]. e unde se va obtine A(x
01

Deci A(x+y) = A(x)(A(y), Ox,yOR.
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Rezolvare
b 1 2
a. A=|-3 a 2|, deunde det(A)=3ab-6+2-2a-2b+9=3ab-2(a+b)+5.
1 1 3
2 1 2
b. Pentrub=2,A=| -3 a 2|, deundedet(A)=4a+1.Seobtineecuatia 4a+1=17 = a=4.
1 1 3
b 1 2
c. Pentru a=1 matriceadevineA=| -3 1 2|, deundedet(A)=b+3. Matricea este inversabila
1 13
= detA#0, deunde b+3#0 = b# -3.1n concluzie matricea A este inversabila pentru bOR\{ 3}.
1 12
d. Pentrua=1si b=1 matriceadevineA=| -3 1 2|, det A=4. Calculam matricea adjuncta
1 13
An P Ay 1 -10 (-1 10

AV=| A, Ay, Ay, |=[11 1 -8, atunci A‘lzglAAD:1 1 1 -8.

Az As Ag -4 0 4 -4 0 4
e. Ecuatiade gradul a doilea x? —-5x —8=0ale cirei solutii sunt X1 §i Xo verifica relatiile [ui VieteTntre
coeficientii ecuatiel si solutiile acesteia, de unde vom obtine x; + X, =5 si XX, =-8. Daca a=x; si

X 1 2
b=x,, matriceadevine A=| -3 x, 2| cu det(A)=3xx, —2(% +X)+5. Deci det(A)=36.
1 1 3
X+y+2z=7 1 12
f. {-3x+y+2z=3, matriccaA=| -3 1 2|si det A=4.1n acest caz vom avea
X+y+3z=9 1 1 3
7 1 2 1 7 2
A, =13 1 2=21+6+l8—18—l4—9=4,Ay=—3 3 21=9+14-54-6-18+63=8,
9 1 3 1 9 3
1 1 7
A,=-83 1 3=9+3—21—7—3+27=8.V0maveax=i=ﬂ—
detA 4
1 19
y=2 8_56 =8 =8_5 Aunc solujavafitripletul (1:2;2)
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Rezolvare
2 1 a
a.AB:18.10:1+a a’BA:lOIa: .
4 2bj/la 1) |4+2ab 2b a 1)l4 2b) (a+4 a%+2b

. a’ 0
Atunci M = AB-BA= .
2ab-a -a°

2

1
b. Pentru a=2seobtine A=
4 2b

j. det ( A) = 2b —8deci rezulta ecuatia 2b-8=-6 = b=1.

1 a
c. Pentru b =2 matricea AdevineA=[4 4), Ainversabila daca si numai daci det(A)#0. Cum

det(A)=4-4a, obtinem 4-4a#0 = a#1, deunderezultd ci pentru b=2 , matricea A este
inversabila pentru D&l R\{1}.

1 a
d. A:[4 ZbJ' det A=2b—4asi cum b # 2a, obtinem det A 0, deci, matricea Aeste inversabila.

2b -a -2 a
Calculam matricea adjunctd A”= Ar Por) atunci A= L AD= (1 B _
Ar Ap) (-4 1 det A 2b—4aL—4 1 J

10 10

e Pentru a=0sib=2, maricdle Asi Bdevin A= s B= ,det(A)=1si detB=1,
2 4 1 01

0

deci ambele matrice sunt inversabile, A™ =( 41

-1 1 0) . _ -
,B7"=B= 01 . In acest caz solutia ecuatiel

2 4
matricealevafi X = A"'CB™, de unde prin calcul se obtine X :( )

-5 -17
_— 1+a? a). 1 a
f. Conform rezultatului obtinut la punctul a. vom avea AB = si BA= ) .
4+2ab 2b at4 a“+2b

Identificand elementele din egalitatea AB = BA se obtin relatiile 1+a% =1sia+4 =4+ 2abssi
a?+2b=2b . Princacul sevaobtine a=0si bOR . Deci, perechile de numere reale cautate sunt de
forma (0;b), pentru bOR .



18/100

Subiectul 111
Ministerul Educatiei, Cercetarii sj I novirii
Centrul National pentru Curriculum si Evaluarein Invatamantul Preuniversitar

Rezolvare
1 -a 21 -a 2 2a+l 2-2a 8
a A°=|2 1 0|2 1 0l=| 4 1-2a 4
2a 1 3)\2a 1 3) (ga+2 4-2a° 4a+9
( -1 Va 2
b. A:L 2 1 OJ,deunde detA=3+4-4a+6a=2a+7.
2a 1 3
10 2 1 2 8 3 2 12
c. Pentru a=0sevaobtine A=|2 1 0|, atunci A2=|4 1 4 deundeseobtine B=|8 3 4
01 3 2 4 9 2 6 15

d. Primaecuatie asistemului este x—ay +2z=6. Inlocuind x =3, y =1 si respectiv z=2, seva
obtine ecuatia avénd ca necunoscuta pe a: 3—a+4=6 - a=1.
e. Sistemul (S) vaaveasolutie unica ( este compatibil determinat) daci si numai daca det A# 0 Cum

detA=2a+7 sevaobtinerelatia 2a+7#0 = 2a#-7 = a# —%.A§adar, sistemul va avea solutie

unica pentru aDR\{ g}

X—-y+2z=6 (-1 1 2
f. Pentru a =1 sistemul devine (S): 2x+y=7 ,malriceaasociata A=|2 1 0| cudetA=9.
2x+y+3z=13 2 1 3
6 -1 2 1 6 2
Tnacest cazvomavea A, =7 1 0=18+14-26+21=27, A =2 7 0/=21+52-28-36=9,
13 1 3 2 13 3
1 -1 6
A,=2 1 7:13+12—14—12—7+26:18.Vomaveax:—X:Z— ,y:ﬂzgz,
detA 9 detA 9
2 11
_ A, _18_ . . L : o
z=—2_=""=2_ Atunci multimeasolutiilor sistemului (S) este {(31;2)} .
detA 9
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Rezolvare

a. Pentru a=0se obtine A(0) = (1

0 ;)j,asadar, A(0)=1,,deci 1,0M .

10
J . O matrice este inversabila daca si numai daci are determinantul nenul, det A(a) =1, deci

b. A(a) =[

matricea A(a) esteinversabila 0& R.

S A(a)=[i 2),A(b)=(i SJ.Atunci A(a)DA(b)=[i cl’ju (1’j=ub cl’jmm

d. Conform rezultatului obtinut la punctul anterior, obtinem : A(a)[A(b) = A(a+b), ceeaceinseamna ci vom

a

avea A(b)[A(a)=A(b+a). Dar cum a,bOR si adunarea numerelor reale este comutativi, vom avea
a+b=b+a deunde A(a+b)=A(b+a) = A(a)A(b)=A(b)A(b),0a,bOR.

e. Dejasecunoasterelaia A(a) CA(b) = A(a+b), ceeacevaducela A(a)A(e) = A(a+e). Dinidentitatea
A(a)[A(e) = A(a) sevaobtine A(a+e)=A(a) = a+e=a = e=0, fiind singuravaloare reala ce verifica
identitatea A(a)[A(e) = A(a),0A(a) DM . Asadar matricea A(e) = A(0)

f. A(x) :()1( (D De unde sevaobtine A(x+y) :(xiy (l)j A(X)A(y) = A(x+y) :[xiy (l)j

Deci A(x+y) = A(x)[A(y), Ox,yOR.
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Rezolvare
32 a)(32af 9 3at6 2
a A°=la 0 1| a 0 1|=/1-3a 2a+l1 a’+3]|.
1 1 3){l1 1 3 a 5 a+10
(-3 2 3
b. A:La 0 1J,deundedetA:a2+2+3—6a:a2—6a+5.
1 1 3
(-3 20 ([ -9 6) 2 ( -24 1§ 2
c.Pentrua:OSevaob;ineA:LO 0 1J,ar[unci Azzll 1 SJdecithl 1 —ZJ.
1 1 3 0 5 10 -5 0 5

d. Primaecuatie a sistemului este —=3x +2y+az=-2. Inlocuind x =2, y = -1 si respectiv z=3, seva
obtine ecuatia avand canecunoscuta pe a: 6-2+3a=-2 = 3a=6 = a=2.

e. Sistemul (S) vaaveasolutie unica daca si numai daca det Az 0 Cum det A=a?-6a+5 sevaobtine
relatia a® -6a+5#0 ~ a #1si a, #5. Asadar, sistemul va avea solutie unici pentru aOR\{15} .

-3x+2y+2z=-2 (-3 2 2
f. Pentru a =2 sisemul devine (S): 2x+z=7 , matricea asociata A:LZ 0 lJ cu
x+y+3z=10 1 1 3
-2 2 2
det A=-3.Tnacestcazvomavea A, =|7 0 1/=14+20+2-42=-6,
10 1 3
-3 =2 2 -3 2 -2
Ay=|2 7 1=-63+40-2-14+30+12=3,A,=|2 0 7|=-4+14+21-40=-9.Vom
1 10 3 1 1 10
avea x=—x =0 ,yzﬂ:i:—, :i:_—Q:S.Solugiasistemuluieste(2;—:L'3).
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Rezolvare
11 0 ( 213 1 ( -3 1 1
a. Pentrua=1,A=|1 2 -1/,atunci A2={1 5 —3Jsi A2—2A+3I3=t—l 4 —1J.
20 1 4 2 1 0 2 2

b. detA=2a-2a-1=-1, detA=a-3 = -1=a-3 = a=2.
c. det A=-1, A esteinversabild = det A% 0, deci A esteinversabila pentru &l R.

01 0
d.Pentru a=0 matriceadevine A=| 1 2 -1|,det A=-1. Calculam matricea adjuncta
0 0 1
Ar Ay Ay 2 -1 -1 . (-2 11
=|A, Ay, Ap|=|-1 0 O |,atunci A_1=@A= 1 00
Az Az Ag) (0 0 -1 0 01

e. Pentru a=0 A esteinversabila, atunci solutia ecuatiei matriceale AX =Bvafi X = A™B,
-2 1 1\(3 1 -1\ (-7 4 3
X=1 0 0|-14 -1j=3 1 -1|.

0 01/lo 2 2 0 2 2

a 10 00 a’ 10

f. AC 1 0|= 1 2 -1
2a 0 1)la-1 0 1 2a2+a-1 0 1

a 00)a 1 0 a® a o0

CA=| 0 1 0|1 2 -1|=|] 1 2 -1

a-1 0 1)i2za O 1 a2+a a-1 1
Identificand elementele din egalitatea AC = CA seobtine a=1.
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Rezolvare
2a 1 1
a. A=| 2 1 0|,deunde detA=4a+2a-2-4=6a-6.
2 a 2
2a 1 1 1 00 2a-1 1 1
b. A-lI;= 2 1 0|-|0 1 0|=| 2 0 0},
2 a 2 001 2 a1l
2a-1 1 1)(2a-1 1 1 43’ -4a+5 3a-1 2a
(A-15)°=| 2 o0 o[ 2 0 0|=| 4a-2 2 2
2 a 1l 2 al 6a a+2 3
(-2 1 1}
c. Pentru a = -1sevaobtine A:{Z 1 OJ,atunm
2 -1 2
-2 1 1)(-2 1 1 8 20 ([ -7 11
A= 2 1 0||2 1 0|=|-2 3 2 deundeseob;ineB:LO 5 2J.
2 -1 22 -1 2 -2 -1 6 0 -2 9

d. Primaecuatie a sistemului este 2ax+y+z=4.Tnlocuind x=-1, y= -1 si respectiv z=3, seva
obtine ecuatia avand ca necunoscuta pe a: -2a-1+3=4 = -2a=2 = a=-1.

e. Sistemul (S) vaaveasolutie unica daca si numai daca det A0 Cum det A=6a -6 sevaobtine
relatia 6a-6%0 = a#1. Asadar sistemul vaaveasolutie unici pentru aOR\{1}.

-2X+y+z=4 (-2 1 1
f. Pentru a = -1 sistemul devine (S): { 2x+Yy =-3 , matricea asociata A:LZ 1 OJ cu
2Xx-y+2z=5 2 -1 2
4 1 1
det A=-12.Tnacest czvomavea A, =|-3 1 0/=8+3-5+6=12,
5 -1 2
-2 4 1 -2 1 4
Ay=|2 -3 0=12+10+6-16=12,A,=|2 1 -3=-10-8-6-8+6-10=-36.
2 5 2 2 -1 5
Vomaveax:—X:E:— ,y:ﬂzﬁz— , =B, 736,
det -12 detA -12 detA -12

Atunci multimea solutiilor sistemului (S) este {(~1;-1;3)}.
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Rezolvare
2 2 2
a.AB:3b aa0:3ab a;BA:a03b2a:3ab2a_
4 1){0 1 4a 1 0 1){l4 1 4 1
0 2a-2a°
da-4 0o

= 6
b. Pentru a = —33eob;iné A=L?f 1J,atunci det A= 3b + 24 de unde se obtine ecuatia

Atunci M = AB-BA= (

3Bb+24=6 = b=-6.
i i 24 2a , i , i
c. Pentru b=8 matricea Adevine A= 4 1) Ainversabila daci si numai daci det A# 0. Cum

det A=24-8a, obtinem 24-8a #0 = a# 3, de underezultd ca pentru b=8 , matricea A este
inversabila pentru 0&) R\{3}.

3 2a
d. A=[4 1)’ det A=3b—-8asi cum3b £ 8a, obtinem det A# 0, deci, matricea Aeste inversabila.

A A21J:(1 —2a
Ar Ap) (-4 D
PETE R (1 -1) 2a

det A 3b—8aL—4 SbJ'

Calculam matricea adjuncta A”= ( j , aunci

2

9
e. Pentru a=1sib=3, matricele Asi Bdevin A:[4 1

10
jsi B:(O J, det A=1si detB =1, deci

: : . (—1__ﬂ 2 -1
ambele matrice sunt inversabile, A —L 4 9J’ B

-4 -2
este X = A"CB™, de unde prin calcul se obtine X = (17 1lj -

0) -
:[0 J. In acest caz solutia ecuatiei matriceale

3ab 2a 2
f. Conform rezultatului obtinut la punctul & vom avea AB = ( 4 1 jsi BA= {3210 22 J .

Identificand elementele din egalitatea AB = BA se obtin relatiile 2a = 2a? si 4a=4. Prin calcul seva
obtine a=1si bOR . Deci, perechile de numere reale ciutate sunt de forma (Lb), pentru bOR .
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Rezolvare

-2 - 10 2a-2 -1
a A=M +2al, = +2a =
4 2 01 4 2a+2

2a-2 -1
b. Az( PR +2j,atunci det A= (2a-2)(2a+2) +4 = 4a® - 4+ 4 = 4a” de unde se obtine ecuatia
a

42 =36 — a =-3,a, = 3.

2a-2 -1
C. A:[ 4 2a+2}’ det A=4a®si cum a # Omatricea Aeste inversabila. Calculam matricea adjuncta

AD:[ﬁil ZlJ:(ZaZZ 2al zj,atunci A‘lziAD:(iJfZa 2 1
2 2 - -

detA 42| 4 2a—2)'
d. Pentru a:%matriceadevine A:[4 _3} detA=1#£0, A esteinversabila si vom obtine

2

2a-2 -1 , [4a®-8a -4a | . ) 2a-2 -1 ,(1 0
A= AT = si 4aA-4a°A=4a -4a =
4 2a + 2 lGa 4a2 + 8a 4 2a + 2 0 1

- 3 1) . . .. . . - . -2 -
A 1:( j In acest caz solutia ecuatiel matricialevafi X = A™*M , deci X :[ A j

_(4a®*-8a  -4a
16a 4a’+8a
f.M2=0,= A*=(M +2al,)’ =4a%(3M +2al,).

J , de unde concluzia
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Rezolvare
a 01
a. A=|0 b 1|,deunde det(A)=ab-b-a=ab-(a+b).
111
a 01
b. Pentru b=4 matriceadevineA=| 0 4 1|, deundedet(A)=3a-4. Sevaobtineecuaiacu
111
necunoscuta a: 3a-4=5« a=3.
2 01
c. Pentru a=2 matriceadevineA=|0 b 1|, deundedet(A)=b-2. Matriceaeste inversabila
111
= det(A)#0,deunde b-2#0 = b# 2. Deci matricea A esteinversabild pentru bOR\{2} .
2 01
d. Pentru a=2sib=0 matriceadevineA=| 0 0 1|, det A=-2. Caculam matricea adjuncta
111
DAilAZlASl 110 11D{—110\
A=A, Ay Ap|=|1 1 -2|aunci A :@A :—5{1 1 —ZJ.
Az Anx Agp 0 -2 0 0 -2 0
e. Ecuatiade gradul a doilea x? - 4x -7 =0ale cirei solutii sunt X si X, verifica relatiile lui Viéte de
X 0 1
undevom obtine X +X, =4 si XX, =—7.Daca a=x; si b=X,, matriceadevine A=| 0 X, 1| cu
1 11
det A= xX, —(% * X, ). Prinnlocuire se vaobtine det A= -11.
2x+z=5
f. z=-1 , inlocuind z=-1 in primasi in ceade atreiadintre ecuatiile sistemului seva
X+y+z=4
2X=6 X=3

obtines z=-1 , deunde sevaobtine printr-un simplu calcul | z=-1. Deci solutia este (3; 2; —1) .
X+y=5 y=2
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Solutie
12
a)a=2:>A=[ j:>det(A)=0
36
7 14
b) A% = =7A
21 42
c) det(A)=8-2a%, 8-2a° =0=>a=+2
2
o 3 6 3(3‘1) _ _
d) Inlocuindinsistem x=—=,y=—=>——1+—=9=a=4%2
5° 5 5 5
3
ex=0, y=—
) y=5

f) Pentru a# £2, sistemul are solutia unica (Ogj iar gDZ.

Pentru a = +2, sistemul are solutia (1,1),deci a=1+2.
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Solutie
112
a) a=0=A=|1 2 1|=det(A)=—4
2 11
X+y+2z=1
b) Pentru a=0 obtinem sistemul < x+ 2y +z=1. Solutia sistemului este LEEEJ
2x+y+z=1 444

c¢)Inlocuind x:y:z:%:>a2 =l=a=#1

d) det(A):—(a2+4)(a2+1)2:>det(A)<0,DaDR

) Verificand soluia si adunand relaile obtinute=> (a +4)(t +u+v) =3 t+u+v=—;
aZ+4

fyt=———>0,0a0R; a* +424, DaOR = —

1
<=
a“+4 ac+4 4
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Solutie
110

a) A+l3=| 0 1 -1|=det(A+13)=2
-1 0 1

( -0)0 1 [ -0 1 1

b)!A=|1 0 0| =A+'A=|1 0 -1
0 -1 0 -1 -1 0

( -0) 0 1
0 A’=[1 0 0 |=A =,
0 -1 0

d) det(A)#0 = OA™; =13 = A= A2

) (A+I3)(A2—A+|3):A3+|3; AB+1,=2,

f) A+ pl; esteneinversabila — det(A+ pl3)=0; det(A+ pl3) =

p>+1=0,pOR = p=-1

o ©
o T B~
|
1l
e
w
+
=
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Solutie

a) det('A)=det(A); det('A) = det(A) =a® -5

01
b) A-al, =(5 OJ: suma elementelor este 6

oira {2 2 35 o

d) DA™~ det(A)#0; det(A)=a® -5#0,0a0Z
e)(A*:_ah 1;A_1:(1 - 1 aoz
5 )" T@sls a)

) AT OM o(Z)

0Z=a=+2

a’-5
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Solutie
(,_-0) 1 .
a) B=L1 0J:> produsul elementelor matricel B este zero
b) DA™~ det(A)#0; det(A)=a +1>0, JaOR

o) B2 :([01 ?U:—|2:>BZ+|2:02

d)Din ¢.= B2=-1,=B'=-B = B+B™'=0,
e B2=-1,,B8%=-B,B*=1, = B+B*+B%+B*=0,

f) det(A) =a?+1; a®+1=2009 = a® = 2008, ecuatie care nu are solutii in multimea numerelor ntregi.
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Solutie
3 3 3 -3 3 -3
a) B2=0,,3B=|-6 6 —6|; B>-3B=-3B=| 6 6 6
3 3 3 -3 -3 -3
3 3 3
b) BA=| -6 -6 -6
3 3 3

c) AB=0,,BA=3B%0,
d) (AB)? =0;,(BA)” =(3B)? =9B2 =0;; (AB)” -(BA)® =0, = toate elementele matricei sunt egale cu zero
e) (A+B)? =(A+B)(A+B)=A?+ AB+BA+B2=3A+0, +3B+0; =3(A+B)= p=3

) (AB)?° + (BA)® = 0,2 +(38)°% = 32009(82)1004 B=0,= det((AB)zoog + (BA)Zoog) -0
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Solutie

11 -2 1
a) a=1= A= , | A32= = A(A-31,) =0,

b) det(A)=a% -2a+1=(a-1)?>0,0a0R

) x=-1y=2=-2a+2a*+2=2=al{0,}

d) det(A)20=>az1

& x+y=1 xyON=(xy)0{(10 01}:>aD{— 11
al_

f) Pentru a¢1:> xyS:L J
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Solutie
a) aA=(: Za]: det(aA) =0

b) XA=(x y)(i Z]:(x+y 2x+2y); a=2=(x+y)B=(x+y)(1 2)=(x+y 2x+2y)

36
0) AZ:[3 BJ:3A

1 X Yy
d) 'BX = = 'BX = A2 =3,y=6,a=1
) [aj(x y) (ax ayj Cx=3y=6a

‘1+p 2p

e) |, + pA esteinversabila = det(l,+ xA) #0.
) 1, +p Inv Ia (2 ) b 1+2p

#0 - 3p+1#£0 o p¢—§

f) (I +A)(I, +bA) =1, = 1, + A+bA+3bA=1,. (1+4b)A:02:b:-1

N
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Solutie
111
a) A(0)=|0 1 2|=det(A(0))=2
014
b) Se verifica prin calcul.
1 11 0 0O
o) A(- -a 1 2|; A(a)-A(-a)=|2a 0 0|=a=0
a2 14 0 00
1 00 0 -1 -1
d) XOB=| a 0 O[; XOB-A=|0 -1 -2
a2 00 0 -1 4
e) det(A(a))=(a~-2)(a~1).Produsul adoua numere intregi consecutive este par = det( A(a)) este numar

par pentru orice alJZ.
1+a+a?) (1
fy A(Q)X =B < | 2a+2a’® |=| 0| = a=0

5a% +a 0
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Solutie
2 22
a) A+lz=|2 2 2|=det(A+l3)=0
2 22
4 8 8 500 9 8 8
b) 4A=|8 4 8|,513=|0 5 0| =>4A+5I3=/8 9 8
8 8 4 005 8 8 9
9 8 8
c) A>=|8 9 8
8 8 9

d) det(zA) = det(A) =2 B; 5 =40= z=2
t+2u+2v=a

AX =B = {2t +tut+t2v=a=>t+2u+2v=2t+tu+2v=>t=u;t+2u+2v=2t+2u+v=v=t
2t+2u+v=a

f) Cum A(A-4l3) =5, rezulta A‘lzéA—gl3.
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Solutie
011
a) A+l3=|1 0 1|=det(A+13)=2
110
b) x=-2,y=-2,z=-2=a=-2
C)Pentru a=0=x=y=2z=0
3 -1 1
d) A>=|-1 3 -1|=>A>+A=2l,
-1 -1 3

e) det(A)=4z0=0A Y AT =%(A+ I3)=

o NP NP

o 1
2
1
2
11
2 2
a+?2

f) Pentru aOR solutiasistemului este (a,a,a); a+2a+3a=-6=a=-1= solutia (-1, -1 -1)
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Solutie
111
a) A-l3=|1 1 1|=det(A-13)=0
111
6 55 10 5 5 400
b) A°=|5 6 5|,5A=| 5 10 5 |4l3=|0 4 0|, A°-5A+4l,=0,
556 5 5 10 00 4
0) ADA_l—A_lDA—I3, 1A+§I3) —1A2+§A=—1(5A—4|2)+§A=|3
4" 4 4 4 4 4
1 1
4 4
d) det(A)=4; A= 1 3 1 :>o|et(A‘1):1
4 4 4 4
1 1 3
4 4 4

€) A2+yA+zI3— 5+y 6+2y+2z 5+y
5+y 5+y 6+2y+z

f) A="A det( )=4; det(aA+tA)=det(aA+ A)=det((a+1)A)=(a+1)3det(A)=4(a+1)3

telay z 45y ° Y Ga2y+z=0
J;5+y:0 =>y=-52z=4
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Solutie

SR

-1 1
b) det(A) =1,det(A?) =1
— ¥ - 3 00
o x)—/\la/ —2)?1y+1J:LO 0)7 XY
d)Din ¢) = A2=-A—-1, A3=A2A=-AZ-A=,= A2+ A2+ A=0,
@ Din d) = A+ A2 +A3=0, 5i 28=30+1= A+A%+.. +A® = A+9[0D, = A
f) al, + A inversabild — det(al,+ A)#0
a+l -3
1 a-2

a)

2
det(al, + A) = =a’ —a+1=[a—%) +g>0:> det(al, + A) 0, pentru orice aDR
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Solutie
1 -2 2 2 -1 -4
a) B-2C= - =
10 -4 0 5 0
+a 2)0
b A+B+d =12 210 L ge(arBc)=0
0 O
+a 2)\0 010
{:) a 2) (¢ ) - az-2
0 O 00
ax+y+z=0
+ Mxat+y z- x 2y
d) xA+yB+zC:L J:> X-2y+z=0
X+y-—-2z 0
X+y-2z2=0
y+z=0
€) Pentru a=0 =><x-2y+z=0=>x=y=2z=0
X+y-2z=0

X-2y+z=0

= x =y =z. Inlocuind Tn prima ecuatie obtinem: x(a+2) =0
X+y-2z=0

f) Din ultimele doua ecuatii = {

Pentru az-2=>x=y=2z=0
Pentru a=-2=x=y=z
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Solutie

a) A2=0,, A’=0,
b) 1, +A%=1,+0,=15; (I, +A)(I,-A)=1,-A2=1,-0, =1,
c) det(aA+al,) =det[ a(A+1,)|=a’det(A+1,)=a°

1-a a

d) O(1+ aA) ™ - det(I,+aA)#0;det(I, +aA) = =1£0,04& R

-a l+a
e (I, +aA)(l, +bA) =1, = (a+b)A=0,= b=-a,0a0R

—_Y — + O 0 —
) XA=0, o | Y XY 2 ax=| " T xOR= X2=2X = (X - 1,)% =1,
X+y -—X-Yy 00 -X X
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Subiectul 111
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Solutie

2 {(1_\/5) 1+\/§) }
b) A2 =
0 1+\/_)
) a 1+f
o) M (a,b)—{b(l_\/_ J

d) M (a,b) neinversabila < det(M

]: suma elementelor matricel este 4

— 2 -
——|2 A +|2—_| +|2—02

=d =a’ +b?

singura matrice neinversabila

(a.b)=1

M (a.b
a®+b*=0 < a=b= O:>M(00)est
e) M (a,b)M *(a,b)=M (a, )[M

a b -ab ba 0> )
M (a,b) M , = I+ A+ A+ AZ=|
(@) [a2+b2 a2+b2j a2+b? © a2+b? al+b?  ai+b? C
M (al)0G6=>—2—0z, 215 Z=a=0

a?+1 a“ +1
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Subiectul 111
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Solutie
1 —ﬁzﬁ 2
a) A(GOO) = = Suma elementelor matricei este /3
N PRI
2 2
1 1 - 2+£ 1 5
b) A(60°)+=1, = 7 :>det(A(600)+—I2j =2
3
2 2= 0
o oy

A(X))=1#0= 0A}(x); din d) A%(X)=—-1,= A (x)=-A(x) = A™(x) + A(X) =0,
) A(x)=A(180° - x) « cosx=0; 0° < x<180° = x = 90°
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Solutie
100
a) a=1,b=0=A=|0 -1 O|=det(A)=-1; det(A)+det(l3)=-1+1=0
0 0 1
a®+b> 0 0
by A>=| 0 a’+b? 0
0 0o 1

a’+b ab 0 000
c) aA+bl;=0; - | ab -a’+b 0 |=|0 0 O|=a=h=0
0 0 at+b| (000
d) A neinversabili « det(A)=0 < -a®-b*=0« a=b=0
6 Al=A < A=l - a?+b?=1; a®+b® =1, a,b0Z - a=#1, b=0 sau a=0,b==#1

f) A2=15 = a®+bh?=1; a=13b2=§3b=i£
2 4 2
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Solutie

5 6
a) A+2l, =[_1 oj = det(A+21,)=6

b) X2 = a’+hc ab+hd
catcd d?+hc
o) (det(X))* =(ad -bc)?; det(x2)=a2d2 +b?c? - 2adbc
2 -
0 (a+d)x =| 2 +ad ba+hd ;det(X)(zzkad bc 0 J
catcd da+d? 0 ad-bc
e Din d.= X?-(a+d)X +00,=0,= X?=(a+d)X
f) det(x2)=det(A) - (det(X))*=0 = det(X)=0=X?=(a+d)X;
(a+d)a=3

)a=

_ (a+d)a (a+d)b) (3 6) |(a+d)b=6 ) _ _

(a+d)x_A:{(a+d)C (a+d)dJ_(—1 _2), (a+d)o=-1 =(a+d)"=l=>a+d=%1= X =*A
(a+d)d=

c
a+d)d=-2
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Solutie
(-1 1 1
a) Daca a=b=c=1, atunci A—2|2={1 -1 1
1 1 1

111111 (333

b) a=b=c=1=A?=|1 1 1|1 1 1|=({3 3 3|=3A
111)J 111 (333

c) det(B)=ab-1

det(B)=0 = ab-1=0,a,b0Z = a=b=1sau a=b=-1

111 (-2 1 1
d)Daci a=b=csi det(A)=0=(a+2)(a-1)°=0=alf 2.A=|1 1 1|sau A=| 1 2 1
111 1 1 -2

a 1 1 al 1] a1

e det(A)=| 1 b 1 (=1 b 1(+1 b 1=(c-1)det(B)+(a-1)(b-1)
0+1 0+1 c-1+1 |0 0 c-1 |1 1

f) Se poate lua a=2,b=1, c=2010= det(A) =(c-1)(ab-1) +(a-1)(b-1) = 2009.
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Subiectul 111
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Centrul National pentru Curriculum si Evaluarein Invatamantul Preuniversitar

Solutie
5 2 1)} 2 1) (0O
a A= = =0,.
-4 -2)\-4 -2) (0 O

e) M(a)M (b)=(1, +aA)(l, +bA) =1, +(a+b)A=M (a+b).
f) M2 (x) =M (2009) ~ M (2009x) =M (2009) < x=1.
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Centrul National pentru Curriculum si Evaluarein Invatamantul Preuniversitar

Solutie

2 1
a) A+|2:[0 Zj:det(A+I2):4

owtae=C 32 3 )
T

+ 414 2 0
9 AZJXAWIZ:OZ@L\ [y 2 x [

0 1+x+yJ=L0 0
e) Dinc) rezulta A2—2A+I2:02:>AEﬂ2I2—A)=(2|2—A)D°~:|2:>(2|2‘A)_1:A

e 2 TG b ) 2

1
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Centrul National pentru Curriculum si Evaluarein Invitamantul Preuniversitar

Solutie
0 10
a) AB=|-1 0 0|=det(AB)=1
0 01
0 10)(0-10) (0 20
b) AB-BA=|-1 0 0|-|1 0 0[=|-2 0 O
0 010 0 1){0 00

C) A2+B%=ly+15=2l4

a b 0
d) D=|b -a 0|= sumaelementelor matricei D este 1
0 0 1
a®+b®> 0 0
2 2 12 2 2 12\?
D= 0 a+b? 0 :>det(D ):(a +b)
0 0 1

f) D="'D= det('DD) =det(D?) =(a +b2)2. det(D + 'D) =det(2D) =8det (D) = -8(a? +b?).

a’+b’>=0=a=b=0.
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Subiectul 111
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Solutie
a) Prin calcul se verifica.
a+2 -
b) =19=a=1.
a-3 7

c) det(A)=0 = a=1.

i 63J; AZ =BA.

cf>A=[

€) Din punctul a) obtinem B(B-21,) =(B~-2I,)B=3l,, deci B'lzé(B—le).

fy A =(a+7)A+9(1-a)l, si AZ:m(A+I2):>m:3—56 si a:%.
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Solutie
111
a)C=|0 1 1|=det(C)=1
001
b) A®=0,

O (I3+ A)(1- A+ R2) =15+ =1y
d) I3+ A+A% +aA+an? +an’ =1y (a+1)(A+A?) =0, = a=-1
e) det(C)#0;dinc)= Ct=15-A+A?
X+z X X+y 011
f)l 0 x+z x |=/0 0 1|=x=1,y=0,z=-1
0 0 x+z 000
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Rezolvare

2 3
; —2+3+0+1=2
0 1)

b)&zz[(l)\ EJ; A2+A=[0 g}

st b

0 1)
(=11 (- ad\a __
d)A3—LO OJ,aA—LO OJ,a—l

€) AZK = —A si A% = A sumaadous puteri consecutive este O, . Deci suma ceruta este egala cu A.

) det(1,+ A" =(det(1,+A))*™ =0;detl, =1; (I, + A)™ =1, = 0=1(Fdls)

a) 3A:([§ (?;J; 3A+|2:(

0
0
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Rezolvare

a) A’=0,; B°=0, A’ +B°= 0,

[1 Oj [0 Oj (1 O}
b) AB = . BA= .C=
00 01 0 -1

o) I2=1,det(C) =1
d) C*=C; severifici relatia

2009

0
e) C+02+...+C2°09=1004[QC+I2)+C=£ 0 J;sumacerutéesteZOOB

00
fyct=CXx=C'B; X=
-1 0
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Rezolvare
(. -8

a) 2A=L_2 26J; det(2A) = 16-12=4

b) AB=1, BA=1, AB-BA=0;

4 (13
c) det(A) = 1; det(A) # 0= OA 1:(1 4j
d) Folosind metodareducerii obtinem x=2 si y=1
€) det(A + B) = 25; det(A-B) = —21; det(B) = 1; det(A) = 1
f) Alinversabila; B inversahila; B'1=A; X= A'lB'l; X=1,
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Solutie

=M (21).

0 011
O|+bj/1 O 1|=alz+bA
1 110

0
1
0
e f
d Xy=|f e fJDG, unde e=ac+2hd, f =ad +bc+bd .
f f

(-1 1 1
) AB= BA_E A3 3A)—I3:>B A= Ll -1 1
1 1 -1

1

f) X =| 2.

3
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Rezolvare

a) a=1Lb=0c=1

b) Matricea este egala (gu [(6)‘ ! 013 Determinantul este egal cu (a+1) ffc +1)

a b)yx vy ax ay+bz . .
c) AB= = .b,yOR si a,c,x,z>0= ax,cz>0 si ay+bz[OR
0 c)\0O z 0 cz

ab
d) FieCz(O CJDG .Det(C)#0=>0C™= .bOR ,a>0sic>0 :1>o, l>osi
a C

© o]k

PR cipe
ac

a b
e) FieU = [0 CJ si V:(g Zj Conform calculului de la punctul c), conditia devine
ay+ bz # bx +cy. Alegemdeexempua=2,b=0,c=3,x=4,y=1siz=2

ab
i) M :(0 Cj:ac:ZOOQ.Un exemplu estee a=7,b=287si b OR
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Rezolvare

a) x=00R=1,=A(0)0G
b) Calculam A(3) inlocuind x cu 3 Th A(X); det(A(3)) =1

0 A a)={g 3G 15 1Y) = e

d) Folosind relatia de la punctul ¢) avem A(X)A(-x) = A(0) =1,
€) Folosind Tn mod repetat relatia de la c), obtinem A(1)...A(5) = A(1+...+5) = A(15)
f) Camai sus, A(1+ 2+ ... +2009) = A(t); t = 2019045
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Rezolvare

2 10
a) B+C:[3 _Zj;zmozsm-z) =-120
b) (B + C)*= 34[; (B + C)*#1,= B+ COG

c) det(B + C) =- 34
1 10 -31) 10
d) det(B) = - 1=0B™*; X= B T; B = Cx 3
0 -1 -3 1

R ﬁ _(1))2:I2;G1 _fjm/txfz(z);ﬁ _SJDG

2 2 =0
f)X2:X 2Xy;X2:I2|:X 1|: Y
G 2xy=0 |xO{x 3
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Rezolvare
136
a) A+13=|0 1 5/; determinantul este 1
0 01
0 0 12
by A>=|0 0 0 |; A®=0,
0 0O
( 0B 6/ 0B 6 ( 0B 6
C) AB=LO 0 4J; BA=LO 0 4J;I3—B={O 0 4J.
00 O 00 O 00 O

d)AB=13-B=AB+B= I3 (A+Il3)B=1I;3
e) (I3+ A (I3- A9 = I3- A% A= O,. Determinantul cerut este 1

0 3 30
f) Tinand cont de punctul b), sumaesteegali cu A+2A°=|0 0 4

0 0O
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Rezolvare
5 2
a)A+$2:(2 J.mﬂA+39:9

b) A>= O,

¢) Desfiintand parantezele sittindnd cont de punctul .b), obtinem (a+ 1)A= 0y a= -1
d) y= -x; x=2009si y= -2009

e) A2: 0, = A6: 0O,

5 4
f) Sumaesteegai cul,+ 2A adica :(_4 _3}
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Rezolvare

a) |,seobtinepentrua=1
b(AB:[gb\l ibJ;(BA:[gb\l ibJ;AB—BA:OZ

¢) Verificam forma necesara (vezi calculul delapunctul b); a#0si b#0=ab+#0
d) det(A%) = (det A)?; det(A)=a; a*=8=a=2

(.. -a)l a . .
e)FleM:LO 1 JDG:detM:a;agéO: M inversabila
13 7 3
f) x==—, =—, z=——
) 6 y 6 6
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Rezolvare
a)detB=1
00 2
by A2=|0 0 0;A3=0y
0 0O
c) Calcul efectiv
(0 1) 1
d) Conformc) avem Br=A+I1;=|{0 2 -2
0o 0o 2

(1 x= 1 1]

€ B-xl3=|0 1-x -2 |.Det(B-xl3)=(1-%° (1-x*=0=>x=1
0 0 1-x

f) Tinand cont de punctul b), suma este egald cu 2A + 3 A2 =

o O O
o O N

8
4
2
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Rezolvare

a) A-1, :[i ‘ZJ Det(A-l,) = - 10

oy p2=[18 15
20 21

10 15
20 15
2 x 3

d) A-x !:L x 3
4 3-

e) Conformc), A*=25A%+60A+36l,; A*= 185A+186l,; (185-a)A+(186-b)l, =0, = a=185b =186

6 0
; 61, :( 6J.Verificélm egalitatea

c) bA= ( ; 0

xJ . Det(A-xl,) =x°- 5x- 6. xO{6: 1

01
f) Un exemplu este B = .
00
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Rezolvare
a) A(A-1,)=A*-A=(A-1,) (A= A-1,0G.

4 -1
b) A—3I2=( ) —2}3 det(A-3l,) =10.

c) A2 :([01 _lJ:—IZ.

d§'°~+><|2=_[ir 1 = det(A+x,)=x* +1=10= x = 13.
2 1+xJ

6) AB=aA-bA?=BA= BOG.

4 0
f) Din punctul €) avem B=al, ~bAOG. Pentru b=0 luim C =al, G si det(C)=a? =16:>C:(0 4)
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Rezolvare

211
a) A+l;=|3 4 3|. A+l; nuaretoate elementele impare ,deci nu apartine lui M

556
b) A?are elementele naturale impare

(1 x 1 1

c) A-xXlg :Ls 3-X 3 J.gxz—x%o.xm{o;g}

5 5 5-x

d) Scazénd primalinie din celelate doua linii ale lui det(B) obtinem doua linii cu elementele pare.
Scoatem céte un 2 in factor de pe cele doua linii

e) det(ls+A)=10£0= DAL

f) I3+ Ainversabila = X = (|3+A) _1|:D3. X=03



65/100

Subiectul 111
Ministerul Educatiei, Cercetérii si |novarii

Centrul National pentru Curriculum si Evaluarein Invitamantul Preuniversitar
Rezolvare

ayD=-16

b) D aredoua linii identice= D =0

¢) Adunand toate coloanele la prima, obtinem elementele primel coloane egale cu 0, deci D =0
db=c=0=>D=a*a’=8=a=2

€) Facem aceessi operatie cala punctul c) si scoatem factor a + b + ¢ de pe prima coloana
fix=1, y=2,z=3
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Rezolvare
2 2
a) 2A= 4 . Sumaeste -4
- 1
b) IQ—A = 0 . Determinantul este 2.
2 3

c) Calculam A? si verificim relatia
d) A'= (A= (A=A A'=-Aja= -1
€) Sumaeste A-2A+3A-4A+...+2007A-2008A+ 2009A . Adunand céte doi termeni consecutivi

obtinem 1005A.
f) det(l,— A) = 2 = det(l, — A= 22 detA = 0 # 2°°° = A # (I,- A)*™®
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Rezolvare
a) Calculam A(2) Tnlocuind x cu 2. Obtinem sumaegala cu 9
b) AX) =13 = {X: fals
x=0
C) Calcul direct
d) A al2]=a2). a[2]A3)= A0
2 3 3 3 4
€) Folosim relatiade lapunctul ¢) si faptul cax>0siy>0= 2xy>0

f) (AMX))* = AMAX) = AX). AXA4) = A(8X). 2x°=8x. x[0{0; 4 , dar x>0, deci x=4.
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Rezolvare

21
a) A+l, :(4 3}. Produsul este 2[114(3 = 24

b) det (A% = (detA)? det(A?) = (- 2)* = 4.
¢) Princalcul se verifica relatia.

(-1 x 1)
d) A-xl, = X=3x-2=-4=x0{1;2} .
) 274 2-x) = X0t 2
a+b=5
= =3
€) Obtinem: a=3 . a
4a=12 "|b=2
2a+b=8
o 1
f) det(A) £ 0= DAL X-I,= Al X=AT +],= i
2 =
2
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Rezolvare
a) Produsul este3[B=9
4 1 1
b) A+l;=| 1 4 1 |.Obtinem determinantul egal cu 24.
11 2

c) 2a’+6a+4=0. a0f 1-2}
d) det(A) = a% Ainversabili = det(A) £0, aOR" .

1 4 -1
2 2
e At=| 0 11
2 2
11,
2 2
a’+2a+3 2a+3 a+3 2+a+2=2
f) A2=| 2a+3 a’+2a+3 a+3|.Obtinem: {2a+2=0 .Rezultia= -1.

a+3 a+3 3 a+2=1
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Rezolvare

9 6
a) 2A+1, :[4 3}; determinantul este egal cu 3

22 15
b) A2 =[ j Suma ceruta este 54

10 7
1 3
Odet(A)=-2#£0=0AL Al=| 2 2
1 -2
d) A aretoate elementele diferite. A are toate elementele din multimea {1, 2, 3, 4}

(4 1j
e B=
2 3

ab
f)Fie C:[C d}D/i/lz; det(C) =ad-bc. Cinversabild = det(C) # 0. Numerelea, b, ¢, d sunt 1, 2, 3si 4

ntr-o ordine oarecare. Unul singur dintre ele este divizibil cu 3, deci det(C) nu edivizibil cu 3, de unde
det(C) £ 0
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Rezolvare
0 a a
a)A%-3A=|a a’-3a+2 2a-2
a 2a-2 a?-3a+2

b) det (A) = 2a® - 2a, al{0; 1}
¢) Tnlocuim in cele trei ecuatii x,y si zcu 1, 1si 1si obtinema =2
d)z=4-x,y=4 -x; 2x+4-x+4-x=4;8=4(F); S=0.
2x+y+z=4
€) a=2=4X+2y+72=4= Xt Yy +2 =3
X+y+2z=4
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Rezolvare
a D=2

b) D aredoua linii identice, deci D =0
) D=a’-5a+6,D=2=a’-5a+4=0; al{L 4}
1 a a?
d) Scazand primalinie din cele doua obtinem: D =|0 b-a b? -a?
0 c-ac?-a?
1 a a’
D=(b-a)(c-a) 1 b+al=(b-a)(c-a)(c-b)
0 1 c+a

€) Rezulta din punctul anterior.

f) Dintre cele 3 numereintregi a, b, ¢, cel putin doua au aceeasi paritate, deci diferentalor este numar par.
Conform punctului d), D este numar par.



73/100

Subiectul 111
Ministerul Educatiei, Cercetérii si |novarii

Centrul National pentru Curriculum si Evaluarein Invitamantul Preuniversitar
Rezolvare

30
a) 3l, = ;341 = 31,06
27lo 3

b) A(2) =[12 ij . Suma este 8

c) det (A(@)) =1+a-a’,a-a’=0, al{0;}

d) A(@) neinversabila ~ det(A)=0. a’ -a-1=0= aD{—l_z\/g;lJrz\/g}. a>0= a:1+2\/g

(-3 2

R
fyX= A" (1) [A(4). x:[_z _fjtﬁi g:[_z _3
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Rezolvare
13 2a+14 2a+14

a) A2+4A=|2a+14 a’+4a+8 4a+12
2a+14 4a+l12 a’+4a+8
b) det(A) = & -8a+12; & -8a+12=0= a[}{2; 6}
¢) Tnlocuim n fiecare ecuatie x, y si zcu 1,1 si respectiv 1 si obtinema =1
d) Sciazand adoua ecuatie din atreia obtinem z=y. Scazénd prima ecuatie din a doua ecuatie obtinem
x =—4y. Tnlocuim n prima ecuatie — 4y +2y +2y =5 « 0=5= yI
X+2y+2z=5

€) a=1=2X+y+2z=5=xy+Yyy+2, =3

2x+2y+z=5
5(a-2)

f) x=
) a-6

’ a-6
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o) A= 8 4 N A= 6 3
16 8)° 12 6

b) det(A) = 0; det(3A) = 36— 36 = 0. Sumaeste 0.

c) Calcul direct.

d) det(X) = ad—bc=ad-bc = 0. Inlocuim in relatia de la punctul c).

e) X?=B = det(X? = det(B). det(X?) = (det(X))% (det(X))* = 0 = det(X) = 0

Rezolvare

f) X* = Asi det(A) = 0= det(X) = 0. det(X) =0 = X* = (a+ d)X. (a+d) X = A=

Adunand primasi ultimaecuatierezults a+d 0{2,-2}.a+d =2= a:lb:%,czz, d=1.

a+d :—Z:a:—Lb:—%,c:—Z,d:—l.
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Rezolvare
a)A='A= A-'A=0,.
b)det(A)=0 = a®+3a-4=0=a =1 a,=—4.
¢) Severifica prin calcul.

2 2 _ 5 -2
d) Pentru a=2= A= :sdet(A)=6¢o:DA1=1 :
2 5 6l-2 2

e a=1.

x=[2)
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Rezolvare

10 2 2 -1 -2
a) X=1,-2A=X = - =>X= .
0 1) (-2 2 2 3

o 2.1 1)1 1)_(00
) -1 -1 -1
-1 1 . .
j ( _3), det(B) =3+1=4% 0= B este inversabhila.

e
o ot Bl AT A
BA:km—l m-1) 1 —1J me —m) AP TEA

Sau AB=A(A+ml,)=A?+mA=0, +mA=mA=BA.

e) det(B) =(m+1)(m-1)+1=m*= m’ 21= mOf 0, -1 O[1,+c0).
a+c=0
1 1)(a b) (a+3 b+2)(0 -1| |b+d=-a-3+2b+4 a*rc=0
f) = = ={a-b+d=1 .Numerele a,b,c,d
-1 -1){c d c+l d-2)\0 2 -a-c=0
3d+b-c=5

~b-d=-c-1+2d-4

+
sunt in progresie aritmetica deratie r > b=a+r,c=a+2r,d=a+3r si b= TC:b 0=

a+d=1 2a+3r=1 r=1
= = =a=-1,b=0,c¢c=1 d=2.
3d-c=5 2a+7r =5 a=-1
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Rezolvare
9 0 9) (40 4 505
a) X(a)=|0 9 0|-|0 4 0|= X(a)=|0 5 0|=>a=5.
9 0 9) (40 4 505
-a 0 -a a 0 a
b) X(-a)=| 0 -a 0 |=—-0 a 0|=-X(a).
-a 0 -a a 0 a
0) X (=2) + X(=1) + X(0) + X (1) + X (2) + X(3) = X(-2) + X(2) + X (-1) + X (1) + X(0) + X(3) . Din b)

= X(-2)+X(2)=X(-)+ XD =03 =

303
X (=2) + X (-1 + X (0) + X(1) + X (2) + X(3) = X(0) + X(3)=| 0 3 0
303
1 0 1)(10 0 10) (20 0 20
d) X()X10)=0 1 o[o 10 0=/ 0 10 o},
10 1)l10 0 10) (20 0 20
2 0 25 0 5) (20 0 20
X(2)X((B)=|0 2 0} 0 5 0[(=|0 10 0 |= XL)X(0)=X(2)X({5).
2 025 05 (20 0 20
a+tl 0 a

) det(X(a)+15)=| 0 a+1 0 |=(a+1)®-a’(a+1)=2a’+3a+1.Matricea X(a)+ |5

inversabila = 2a% +3a+1#0 = :aD{ L—%}:am— {—L—%}.

f) Y= , % Y,2,p,0,r,d,e f OR,

a(x+z) ay a(x+z

=la(p+r) aq a(p+r) |,

a(d+f) ae a(d+f)

a(x+d) a(y+e) a(x+2z

= ap aq ar = z=d,e=0,r=0,p=0,x=1,
a(x+d) a(y+e) a(z+f)

Y [X(a) =

X(@L=

-~ T N © O O

0 z
qg 0], x,d,qO0R.
0 x
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Rezolvare

aaape| T 3, [L N[0 2
@3 _[—3 1] [2 1}(—1 2}'

3p-q=2 -3
b) {pq ::{p

&

q-2=5 q=7

Bzzsm:(;l _11)(_21 _11J:[_01 _Oj:—|2:>|34:(—|2)2:|2.

d) B®=-1,,B3=-B,B*=1,,..,.B8=1, = B-1,-B+I,+B-1,-B+1,=0,.

N2)

2a+c=-1
2 1 a b 2 1)(a b) (-1 -1 —a+2c=2
e) A(21)= X = - _ - -
-12 c d -1 2){c d) (2 1 2b+d=-1
-b+2d =1
43
= X= 5 5_
3 1
5 5
) det(A(X’y)): _Xy i:X2+y23X2+y2 =1,cux,y 0Z = x=0,y=%1sau

e FI I PN [ |
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Rezolvare

1 1 30 4 1
oy R
> (1 1)1 1) (0 0)_ 3_
n A _[_1 j[l _J_(O 0]—02:A ~o,

S, eonaneand=[t O (2 2] (3 2]
0 1) \2 272 1

b+1 1

0) detB:‘ J‘:102, bOR"= det B # 0= Binversabila.

d) aC inversamatricei A+2l, < (aC)(A+2l;)=(A+2l,)(aC)=1,, A+2l, =(—31 ﬂ =

aC(AJrZIZ{:aGV;JLi ﬂ:a@ ?1}’ (A+2I2)aC:a(_31 3@ ;ﬂ::{é Zj =

4 0 10 1
a = —a=—.
0 4 01 4

o  B¥=(A+bl,)’, A, =1,A= B =A% +30A? +3p?A+b%l,. Dinb) = A= A2 =0, =
B3 =30%A+b3l,.

b)
f) AB=A(A+bl,) =A% +bA= AB=DbA, BA=bA = AB+BA=2bA= 2bA=8A A#0,=b=4.
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Rezolvare
3 0 1 1 0 1 5 0 1
2X(3,-2,-)-X(123)=2/1 -2 0|-|1 2 0|=|1 -6 O
0O 1 -1 01 3 0O 1 -5

b) 2x+3=x* = x*-2x-3=0= % =-1 %, =3=x0f 1 3.

&

1 0 1
0) X@L-1)=[1 -1 0|= det(X(L-11))=-1+1=0= X(L-11) nu esteinversabila.
0 1 1
1001 0 1) (10 1
d) A=1 0 1|2 0 -1|=|1 1 O |OM, pentrua=1 b=1 c=-1.
11100 1 -1 (01 -1
( +Xx 1 x z Xz 1 2z

€) XY=|z+y yz 1 [,YX=|z+x yz 1|, YX=XY=>Xx=y=2.
1 2z 7 1 y+z 7

Din det(X)=9= xyz+1=9=x*=8= x=y=2=2.

X 0 2 X + X, :E:S
f) x, 2 0|=2x2+2x2.Dinrelatiilelu Vidte = 12 -
0 X2 Xl X].XZZ_E:P

¥ 0 2

xf+x§:52_2P=§+1:>xf+x§=le:> X, 2 0:2[@)(124.)(5):291_:1_23_

w

0 X% %
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Rezolvare
-1 1 6 -2 5 -
a) A+2B= + =
-3 3 6 -2 3 1

b) /.\2:[_1 1}[—1 ljz{—Z 2]:>A2—2A=(_2 2}_(—2 2J=OZ'
-3 3){3 3 -6 6 -6 6 -6 6

-x+3y=1
C) ( xA+yB=__)21+3y Yy = x-y=0 :))(:yzl
L—3x+3y 3x—yJ -3x+3y=0 2

x-y=1

-1 1}3 1) (0 0 3 -1}(-1 1) (0 O
d) AB= = =0,, BA= = =0, =
-3 3\3 -1) (0 O 3 -1){3 3/ (0O
det (AB - BA) =det(O,) =0= AB - BA nu este inversabila.
-1
1
n=log,8=3, log, p=1log,16 =4 = log, m+log, n+log, p=9.

11 -
9 -

e m=det(A+B)=§ (2)‘=4, n=det(A+ZB)=‘2 =8, p=‘

j=16, log,m=log,4=2,

d) -1\(3 -1 -2 .
f) (A—B)(A+B):AZ—AB+BA—BZ:A2—BZ,BZ=£3 )[3 )z(e ]=25.Deu pentru

3 -1)\3 -1 6 -2

a=2,b=-2 (A-B)(A+B)=2A-2B=aA+bB.
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Rezolvare
212y (2 0 -2y (0 10
a) B=12 2 2|+/-2 -2 1 |={0 0 3|OM,pentrua=1 b=3 c=-1
122 (2 =2 -=2)(-100
( 30 1 )3)3(3 1 Y 90
b) C=|0 6 2 EES 0 0J= 00 6JDM,pentru a=9 b=6 c=3.
01 0)l903) (300
210
c) A+2I3={0 2 1|=det(A+213)=9.
10 2
0 1 0y0 10) (001
d) A2=001}[001=100,
1 00J/l1 00/ (010
0 10y0O01) (100
A’A=AAZ =10 0 1}{1 0 0|=]0 1 0|=Ig=>A?=A",
1 00Jl0 10 (001
110 X 1 1 0)\x -1 Xx+y=-1
e A+l3=|0 1 1|, YOMy(R)=Y=|y|=|0 1 1||y|=| 3 |=y+z=3
1 01 z 1 0 1)\z -6 X+z=-6

g5 XY=l (=8

= {X=-z2=-4=Y=| 4 |.
X+z2=-6 -1

f) a,b,c0R" sunt in progresie geometrici de ratie g = b=aq, c:aqz, g#0.
0 a 0)0 x O 0 0 ay 0 x 0)0 a O 0 0 bx
XY={0 0 b|0 O y|={bz 0 0|, YX={0 0O y||0O O b|=|cy 0O 0|,
c 0 0)lz 0 O 0 cx O z 00O)lc OO 0 az O

ay = bx ay =agx
XY =YX ={bz=cy = {aqz=ag’y ,aOR"= y=qx, z=g°X.

CX=az ag’x = az
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Rezolvare

x=3 1 ) (x 1)_(-1 2Y -2x 3 2y (-1 2x-3=-1
3 (1 x—2yj (2 —4J_(3 —]jk 3 X—2y-— 4J_L J {x—Zy—4:—1

_ . 7 -4) (2 4) (5 0
L2 (7 o a2e2a-sl,= ¥ - =0,.
3 -1) (-6 7 6 7) -6 =) (05

t

(- & 2x 2 ) -1+ 2x 2 5
c) A+2xl, = = =10=(-1+2x)" -6=10=
3 -1+2x 3 —-1+2x
-1+2x= +4:XD{—§E}
2'2
-m+n=-19
d) A3:(7 —4}(—1 2]{—19 18)3[—19 18j:[—m 2mJ+(n oj: om=18 =
-6 7)\3 -1) (27 -19 27 -19) (3m -m) (0 n
3m=27
m=9, n=-10.
12
-1 -2 5 5
§  detA=-570=exista AL, Al=—1 —At=[2 O
5(=3 - 31
5 5
-3) 4 -1)(-2 3\(-4 -1) 2 5 0
f) XOM,(R), X (A L\ JA x_(—l w2, 8- \ = X = :
17 5(-3 -1)l1 7){3 -1 -5 5
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Rezolvare

(1 a J [1 OJ { a=0
a) = = =a=0.
2a a+l 01 a+l=1
11 1 2 0o -
) x(1)—x(2)-[2 2}(4 3]_(—2 —1]
1 a (1 1 + 1 3a( ) 10 1+3a=10
C) = = = = = a=3.
(Za a+lj(3] (lgj L2a+3a+3J LlSJ {5a+3:18
d) det(X(a)):a+1—2a23—2a2+a+120:>aD{ %1}

o X (a) X (b) = 1 a1l b)) ( 1+2ab b+ab+a
“|2a a+1)\2b b+1) |2a+2ab+2b 3ab+a+b+1)’

X(b)x(a):(l bl][l aJ:[ 1+ 2ab a+ab+b

j:x(a)[x(b):x(b)[x(a).
2b b+1)\2a a+ 2b+2ab+2a 3ab+a+b+1

n o xQ) :(; ;j: (X(1))? =3% (1) = (X (1)) =322 X (1).
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Rezolvare
1 2 0
a) AOM,(Z), detA=|0 -3 1/=-6+6=0 numir par = AOM .
3 0 2

2 4 0 1 00 1 4 0
b) 2A-13=/0 -6 2|-|0 1 0|=|0 -7 2|.
6 0 4, {0 01 6 0 3
a-1 0 1
c) detX=| a 1 -2=a-1+3a-2a-1+6a-6=8a-8=8(a—1) numar par, oricare ar fi
2a+l 3 1

allZ = XUM .
1 2 0)1 2 O 1 -4 2

d)A2=|0 -3 1||0 -3 1|=[3 9 -1
3 0 2)(3 02 (9 6 4
(-1 42 1 2 0 7 140 1 20

:>A3={3 9 —Jto -3 1J=Lo -21 7|=7/0 -3 lJ:>A3=7A.

9 6 4){3 0 2) (21 0 14 3 0 2
0 2 0 0 2 0)\x -4 2y=-4 1

5 A-13=|0 -4 1|=|0 -4 1| y|=|11|=>{-4y+z=11 =Y =| -2|0My,(Z).
3 0 1 3 0 1)lz) |6 3x+z=6 3
2007 1 4. [2008 1 4 11004 1

f) detB=|2008 2 5 = (2010 2 5/=2{1005 2 5, numar intregpar = BOM .
2009 3 6 2012 3 6 [1006 3 6
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a3 32 340 9
(M

b) det(M (a)) = i

)M (a)M (b) =(al, + A)(bl, + A)=abl, +(a+b)A+1, =(ab+1)l, +(a+b) A=(ba+1)l, +(b+a) A=
=M (b)M (a).

Rezolvare

=a’-1=0=a=+1.

[E

2

d)l\/lz(ri):(a2 +1)I2+2aA=[a 1 22a J:sumaelementelorlui M2(a) este 2(a+1)220.
2a a“+1
4 (1 -a 1
& (M (a)) =a2——1L—1 aJ-

f) Dacd X = rezulta = = =(a-1 —Yo)=a-1=x3— Yy =1
: [yoJ (1 a\ Yo 1 X + Y =1 ( )(XO yO) X0~ Yo
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Rezolvare

x 0) (2 0
a) xl,=B-A=> = =>X=2.
0 x 0 2

> (1 -4\(1 -4 -3 -32 -8 -32) (5 0 -3 -32
b) B = = , 8BA+5|, = + = .
1 7)1 7 8 45 8 40 05 8 45
B2 =8A+5l,.
-1 4\1 -4 -5 -24 1 41 -4 -5 -24
C) AB = = , BA= = =
P b NS i) il
AB=BA, ADM, (R)= AOC.
X -1 -4)\(x -X—-4z -y-4t
d) XOM, (R)= X = V1o ax = Y= Y =
z t 1 5)z t Xx+5z y+5t
-x-4z=1
-X—-4z -y-4t 1 4 x+5z=1 -9 -8
= = = X=-9,y=-8,z=2,t=3= X = .
X+5z y+5 1 7 -y-4t=-4 2 3
y+5t=7
e) det A=-5+4=-1,

V2-43  B3-2/2| deano el A .\ A fF A
N Jé—zﬁ_\@ 4-3+26+(\3-2v2)(v2+2/3)=3/6-7+2-3/6 = 5=

3—12—5a:>a:l.
5

no A= T TN de(arag) =TT T (k1) (704 5) - (~dx—4) (x +1) =
“(x+1 7x45)7 Cx+#1 7x+5| -
80 _ 20

=11x% +6x—1 => valoareaminimi este —— = ——=-"",

4a 4 1
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Rezolvare

S VR L P

0 - - - 6 -3
b) XA+ yB = X 7Y Yo XY y N X-y y |
2x X y 2y 2x+y Xx+2y 2x+y Xx+2y 3 -3

X-y=6
y=-3 x=3
= .
2x+y=3 y=-3

X+2y=-3

C

~—

10 10 00 2 (0 0)0 O 00
A_|2: - = = (A_Iz) = = :02
21 01 20 2 0)l2 0 00
_ _ - oo 1o o, (100
d) det(A)=1-0=1#£0= A inversabila, A " =—— A= A= .
det A -2 1

-X+1 X

e det(xB+1,) = . os

J:—3x2+x+l, detB=-3 =

3% +x+1=-3= 3% +Xx+4=0= XD{ 1, 131}

a b a b -a+b a+2b
f) X=C d,a,b,c,dDR:AD(= , X[B= =

2a+c 2b+d -c+d c+2d
b=1
a b -a+b a+2b 1 1 + b)) (a3 1 1 a+3b=1
+ = = = =
2a+c 2b+d) (-c+d c+2d -1 3 2a+d 2b+c+3dJ L—l 3 2a+d=-1
2b+c+3d=3
b=1
a=-2 { k|

=
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Rezolvare

1 4 10 2 4
A-B+l1,= + = )
[0 3] [0 J [0 4}
2 4 2 1 2
b) 2A= = det(2A) = =4, detA= =l 4=all=a=4.
0 2 0 2 01
B2 0 -2)(0 2 O 4 3 (0 4)0 -2 0 -8 0 -2
C) = =>B°= = =4 =4B.
-2)0 -2 0 4 0 4)\0 -2 0 -8 0 -2
1 2+X 1 2+x 1 O X=-2
d) . Pentru x=-2, y=0avem
1 y 2y+1 y 2y+l 0 1 y=0

-2 —1\ 2 _ . R O S A
esteinversamatricei A,sau A" =——A = A= =
1 1J det A LO 1J
x-—2,y 0.

€) XDMQ(R):X:()Z( i’j,x,y,z,tDR,AD(:(l 2)[)2( yj:£x+22 y+2t]:>

a

Qe

01 t y4 t
X+2z=0
X+2z y+2t 0 -2 y+2t=-2 0 2 1
= = = x=0,y=2,2z=0,t=-2= X = sau X=A"B.
z t 0 -2 z=0 0 -2
t=-2

o weoey e T or s 2 e O
(A+B)’=(A+B)*(A+B)=A+B, (A+B)*=(A+B)’(A+B)* =1,=

A+B+(A+B)’+(A+B)’ +(A+B)* =2(; —01J+2|2 =(4 OJ.

00
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Rezolvare
0 01
a) detA=|1 O =1 numar impar = AOM .
01
001y (200 -2 0 1
b) A—2I3=£100—020=1—20
010 |00 2 0 1 -2
0 0 1y0 0 1 010 0 0 10 1 0 100
c) A2=100100=001:>A3100{001=010=I3.
010/010 100 0 10/{1 00 (001
010
d) A =lyg= APA=AA =, A = A2 det A1 =0 0 1) =1 numarimpar = A 0OM .
1 00
2a-1 a 2
e -1 a+l 0:2a2+2a—a—1—2—4a—4+a:2a2—2a—7:2(a2—a)—?.Expresia
2 1 1
2(a2—a) reprezinta un numar par oricare ar fi alZ :Z(az—a)—7 este un numar impar= BOM .
a b c a b c)0 01 b c¢c a
f) YOM;(R)=Y=|d e f|=>YA=|d e f|1 0 O|=|e f dJ,
g h i g h i)lO 1 0 h i g
0 0 1)(a b c g h i ab
AY=|1 0 0||d e f|=la b c|=YA=zAY=b=g=f,a=ze=i,c=d=h=Y=|c a
0 1 O)lg h i d e f b c
a, b, cOR.

D T O
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Rezolvare
-2X X X y 00 —2X+Yy X X
a) xXB+ylz= x -2x x |+|0 y 0= X —2X+y X =
X X  =2X 0 0 vy X X —2X+y
2 2 2 -2xX+y X X
—2x+y=2 X=2
2 2 2|= X —2X+y X =
X=2 y=6
2 2 2 X X —2X+Yy
22 2)(300 -1 2 2 -1 2 2
b) A-3l3=[2 2 2|-|0 3 0|=| 2 -1 2|=det(A-3I3)=|2 -1 2|=27.
2 2 2) {00 3 2 2 -1 2 2 -
(-2 1 1222 /(000
C) BA=| 1 -2 1|2 2|=|0 0 0(=0;,
1 1 -2)\2 2 00O

(-2 1 1) (2 (0 3 3 x 0 0) (0 3 3)(x 0 0
e B+A=| 1 -2 1 |+/2 2 2|=|3 0 3|= (B+A)J0 y 0|=[3 0 3[|0 y 0
1 1 —2)(222 (330 00 2z (330Jl00 z

0 3y 3z 011 3y=1
=>|3 0 3z|=|1 0 1= 3z=l:>x=l, y=%,z=%.
3 3y 0) (1 10 (3x=1
f) (X+Y)A=XA+Y[A, A(X+Y)=AX + ALY, dar X,YOM = X[A=ALX, YIA= ALY =
(X+Y)A=A(X+Y)= X +YOM.
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Rezolvare
1 2 3 0 a
a) det(A)=0 1 4 =1, det(B)=[0 O b/ =0= det(A)+det(B)=1.
001 000
1 23)(100) (023
b) A-13=/0 1 4}—[0 1 o}:[o 0 4|0M,pentru a=20R, b=40R.
001) (001 (00O
0 a 3)(0 a 3) (0 0 ab 0 a 3)(0 0 ab
c) BZ=00b00bJ={ooo:B3—00boo0=o3.
0 0o0J\0O0O (00O 0 0 0JlOO O
d) aC inversamatricei A = (aC)A=A(aC) =15
(=2 4Y10 1 28 200 1 2 32 -4 10) (2 00
AvemCA:OZ—8[014J:LOZOJ,A0201402—8:020:>
0 0 2)loo 1) (oo 2 0010 0 2) (00 2
2 00) (100
a020:010:a:%.
002 (001

11 (=2 4)(10) 11 1
e Dinc)= exista A1 = X =A"1|10 :x:%o 2 -8||10| =X =|2].
2 0 0 2)(2 2

co

0 0 ab) (00O
f) B°=0;=|0 0 OJ:(OO0:>ab:O:>a:Osaub:0,a,bD{O,LZ}:>
00 o0)looo
0 0 3)(0 0 3)(0 0 3)(0 1 3)(0 2 3
B[ ooo,001,[ooz}ooo,ooo
00 o0j0o00)looojlooofloooO
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Rezolvare

100 (1 2 3 2 23
a) I;+AL23=0 1 0(+|3 1 2|=|3 2 2|0M,pentrua=2 b=2¢c=3.
001 2 31 2 32
b) a=2x-3=y-2=8-y,b=4-z=2,c=y=5= x=3,y=52=2.
12
C) 4 1 2/=1+8+64-8-8-8=49.
2 41
01 0\(1 2 3 312
d) C:{O 0 1|3 1 2(=|2 3 1|0M,pentrua=3 b=1 c=2.
1 00/2 31 123
120 x 00 Xx+1 2 0 x+1 2 0
e AL20)+xl3=(0 1 2|+[0 x 0|=] 0 x+1 2 |=| 0 x+1 2 |=(x+1)’+8
2 0 1) {00 x 2 0 x+1 2 0 x+
= (x+1)°+8=0= x+1=-2= x=-3.
Xy z x y z2)(x y z) [X+2z Z+2y yP+2x
f) Fie X=|z x y|OM = X?=|z x yilz X y|= y2+2xz x2+2yz 22+2xy oM
y z X y z x)\y z X} |[Z+2xy y*+2xz x®+2yz

pentru a=y2 +2xz, b=22+2xy, c=y2 +2xz.
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Rezolvare

0 o2 YLD

b) det(A)=‘; :j=—1+6=5, det(B)=‘:; j=—1+6=5:> det(A) + det(B) =10.

1 -3)-1 3) (50 -1 3)(1 -3} (5 0
C) AB = = , BA= = = AB=BA.
2 -1){2 1 05 -2 1)\2 -1) \0 5
13 1 3
50 5 5 -1 5 5§
d  AB=BA= _5i, alzlps| 5 5| gt Loafrl 35 5]
05 5 221 det A 5\-2 1 221
5 5 5 5
1_X _3+3X 1_X _3+3X 2 2 2
€) A+xB= = =-X"+2X-1+6-6X—-6X+6X" =5x° -10x+5 =
2-2x -1+x 2-2x -1+x

5x” -10x +5=20= x* -2x-3=0=x0Of 1.3 .
f)  B=-A= AT+B =A"+(-A) =A"-A" =0,.
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Rezolvare
a) A—2B= -2 2) (4 4)_(6 -2
2 2) (4 4) (2 -6)
b) pA+qB (_ p Zm _( 2q Zd - _2p+2q 2p+2q - -8 0 N —2p+2q:—8
LZp —ZpJ L2q ZqJ 2p+2q9 -2p+2q 0 -8 2p+29=0

e 27 3G )l al e o

(-2 2(2 2 (00 2 (q2_78 (8 18(8 16 0 _
e P P L o) 0, = A2+2AB+B LS s )*le 8)7| o 16J_lcalz.
V2 0 (=32 22
D A2, { —zf] (0 fj [2& —3\5]3
det(x/EA—x/Elz)=‘_23\/\/,2_ _zjg =18-8=10.
-2+X 2+m

e C inversabili = detC#0, detC = =x? —4x-2m=

2 -2+X
X% —4x-2m# 0,(xOR = A <0 = 16+8m<0=> mOf «,-2).

f) A2009 [B2009 ( AB)2009 (::)022009 — 02.
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Rezolvare

011 1 00 111 111
a) A+l3={0 1 1|+|0 1 0|=|0 2 1|= det(A+13)=|0 2 1=2numar par

000 0 01 0 01 0 0 1
= A+1,0M.

11 1)1 11 1 3 3 0 3 3 1 00 1 3 3
b)  (A+13)°=/0 2 1|0 2 1|=|0 4 3|,3A+I3=[0 3 3|+/0 1 0|=(0 4 3|=
0 0 1)l0 01 0 01 00O 0 01 0 01
(A+15)* =3A+14
01 1y(0 1 1 011 0 12 12
0) A2=10 1 1} 01 1(=/0 1 1|=A= A+A?+A3+_ +A%=12A=|0 12 12]|.
0 0 0)lO O O 00O 0 0 O

011 x 00 x 1 1 x 1 1
d) A+xl3=|0 1 1[+/0 x 0|=|0 x+1 1|= det(A+xl3)=[0 x+1 1=x*(x+1)=

00O 0 0 x 0 0 «x 0 0 x
x*(x+1) =0, x0Z = xOf 1, ¢}

a b c 0 1 1)\(a b c d+p e+q f+r
) FieX={d e f|OM3(Z)=>AX=|0 1 1||d e f|=|d+p e+tq f+r|=>

p qr 0O 0O)\p g r 0 0 0

d+p e+q f+r
det(AX)=|d+p e+q f+r|=0 numirpar = AXOM.
0 0 0
11 1&gl 0 0
fydetB=|a b c| = |a b-a c-a |=(b-a)(c-a)(c-b).
a? b? @ a®> (b-a)(a+b) (c-a)(a+c)

Dintre numerele a,b,c0Z cel putin doua au aceessi paritate, deci diferentalor este un numar par = BOM .
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Rezolvare
(-2 2 (-2 2 (30 (12
a) A—LS —2J3A+3|2_L5 —ZJLLO SJ_LS 1J.
=2
b) a:2—b:>x:2,a:—l b=3.
x=a+3

0) det(A) =x* -1=> x* -1=0 = xOf 3.
x al\(2 1 2Xx+3a x+2a 2 1\(x a 2x+b 2a+x .

= , = =3a=b.Din
b x)I3 2 2b+3x b+2x 3 2)lb X 3x+2b 3a+2x
a,b0{0,1,2,3 = (a,b)0{(0,0),(13)} .

) (x a](x aj x*+ab  2ax

€) A= = =

b x)\b x 2ox  x*+ab

x> +ab  2ax 2x° 2ax) (x*-ab 0
- + :02.
0 x% —ab

d

~

A2 -2xA+ (5 —ab)lzz{

2bx X2 +ab 2ox  2x?
X a , (x a)(x a) [x*+ab 2ax
f) XOM = X= , X, a,b0R= X“= = =

b x b x){b X 2bx  x2+ab

2 x? +ab=1
Xx“+ab  2ax 12 . .
= =1 2ax=2 = 2bx=0=b=0 sau x=0. Din ecuatia

2bx  x?+ab) \0 1 obx =0

11
2ax=2=x20=>b=0=x’=1= x=+l=a=+1= XD{[O :J,

o 3
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Rezolvare
10 -4 10 5 -10
X=I2—2A:>X=Ol— ) 4=2 3]

o252 I3 et

-4a+5h=6 {azl

X=2,y=1= = .
—2a+2b=2 b=2

Dinb)= A =-A=> (2A+A™)(A-2A) = (2A- A)(A+2A) = ABA=-3I, =([ 03 _O;J

2
detA:‘
-2

j =1, det A? =det(-1,) =1, detAszda(—A):‘i 5‘:1, det A® = detl, =1=

det(A) + det(A?) + det(A%) + det(AY) =1+1+1+1=4.

f)

A=

AX AT =A+], [[A = AX =A°+ A= AX =-1,+ A [[A"= X =-A+1,, dar

—A:X=A+I2:X=([_i ;
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Rezolvare
100
a) |3=(0 1 OJD Si(13) =1 $(13) =1 S3(13) =1= §(13) =S, (13) =Ss(13) = 130M .
001
2 2 3 2 2 3)(200 (0 2 3
b) x(1)=(o 0 -1 :x(1)—2|3=[o 0 —1}— 0 2 o}(o -2 -1].
000 00 0)(002 (00 -2

c) S(B)=2a+2-2b+3, S,(B)=-7+2a-1+3 $(B)=-1= 2a-2b+5=2a-5=-1=
a=2, b=5.

2a+1 a+l a+2
d) X(a)+lz=| 0 a a-2|,alR=

0 0 1

2a+1 a+l a+2
0 a a—-2
0 0 1

=a(2a+1)=

a(2a+1)=6= aD{ z;g}.
2a a+l a+2)(2 1 0) (4a 3a+l 2a+2
€) C={0 a-1 a-2|0 1 2|= a-1 2a-2|=>
o o o0 jJlooo (0 oO 0
S(C)=4a, S,(C)=3a+l+a-1 $(C)=2a+2+2a-2 = §(C)=S,(C)=S(C)=>COM O alR.
y
r
n

a b c
f) Fie A=|d e f

g h i

LS (A) =S, (A) =53(A), B=(q

atx b+y c+z

A+B=(d+q e+r f+sJ,Sl(A+B)=sl(A)+§(B), S,(A+B)=S,(A)+S,(B),
g+m h+n i+p

S;(A+B)=S(A)+%(B) dar §(A)=5,(A) =S(A), S(B) =%,(B) =5(B) =

S(A+B)=S,(A+B)=S;(A+B) = A+BOM .



